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To  the  Assembly  of  the  State  of  New  York : 

I    have    the    honor    to    herewith    transmit    the    Thirteenth 

Annual    Report   of    the    Director   and    Board    of    Managers 

of    the    New    York     Agricultural     Experiment     Station    at 

Geneva. 

I    am,  respectfully, 

FRED.  C.  SCHRAUB, 

Commissioner  of  Agriculture, 
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Thirteenth  Annual  Report 


OF  THE 


Board  of  Control  of  the  New  York  State  Agri- 
cultural Experiment  Station. 


TREASDREirS  REPORT. 

Geneva,  N.  Y.y  October  1,  1894. 

To    the    Board   of   Control    of  the    New    York    Agricultural 
Experiment  Station : 

The  treasurer  of  the  Board  of  Control  respectfully  submits 
the  following  report  for  the  year  ending  September  30,  1894 : 

WILLIAM  O'HANLON, 

Treasv/rer. 

Maintenance  Account. 

Received  from  the  Treasurer  of  the  State  of  New 
York,  for  the  12  months  ending  September  30, 
1894,  in  pursuance  of  resolution  of  your  board,    $40,000  00 

Balance  on  hand  September  30,  1893 1 ,  586  74 


Total $  a  ,583  74 


I  have  expended  during  the  12  months  ending  September 
30,  1894,  $40,906.01,  vouchers  for  which,  duly  audited  by  the 
special  auditing  committee  of  the  Board  of  Control,  have  been 
furnished  to  the  Comptroller  of  the  State  of  New  York. 

Properly  classified,  the  expenditure  has  been  as  follows: 

By  expenses  of  Board  of  Control $753  46 

By  cartage,  express  and  freight 640  00 

By  farm  implements  and  tools  83i  75 
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By  fuel $524  27 

By  gas 679  27 

By  general  supplies 2,675  48 

By  labor 14,921  34 

By  library 201  97 

By  manure  and  fertilizer 172  50 

By  miscellaneous  expenses 84  00 

By  printing 1,332  96 

By  repairs 1,518  37 

By  salaries 12,798  20 

By  stationery 3^4  20 

By  telegraph  and  telephone 90  49 

By  traveling  expenses 1,062  22 

By  water 232  00 

By  farm  and  grounds' V78  78 

By  insurance 254  66 

By  live  stock 149  00 

By  scientific  apparatus 245  45 

By  greenhouse 672  64 

By  furniture 12  00 

By  laboratory  department 390  00 

$40,906  01 

Balance  on  hand ; 680  73 


$41,586  74 


Expense  of  Bulletins  and  Enforcing  Provisions  of  Chapter  437, 

Laws  of  1890. 

Receipts. 

Balance  on  hand  September  30,  1893 $1,667  11 

Received   from  the  Comptroller  of  the  State  of 

Kew  York 10,000  00 


$11,667  11 
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Expenditures. 

Chemicals $631  42 

Chemical  apparatus 4 12  73 

Express,  freight  and  cartage 18  97 

Fuel 653  33 

Gas 714  89 

Insurance 75  00 

Miscellaneous  expenses 19  15 

Printing  and  bulletins 4, 137  93 

Salaries 4,159  25 

Stationery 161  08 

Travel 54^  72 

Water 87  50 

Fixtures >32  00 

Supplies 16  95 

$11,669  91 

Balance  on  hand ^7  20 

Total $11 ,667  11 

Postage  Account. 
Keoeipts. 

Balance  on  hand  September  30,  1893 $540  00 

Received  from  the  Comptroller  of  the  State  of 

New  York 3,000  00 

$3,540  00 

Expenditures. 

Postage $2,698  00 

Balance  on  hand 842  00 

$3,540  00 


I  have  received  from  the  Comptroller  of  the  State 
of  the  appropriation  under  chapter  675,  Laws  of 
1894,  and  have  expended,  upon  vouchers  audited 
by  the  Commissioner  of  Agriculture $280  76 
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I  have  received  from  the  Comptroller  the  appropri- 
ation, for  repairs  to  farm  buildings,  of Jl  ,000  00 

I  have  expended 130  17 

Balance  on  hand $S6d  83 


I  have  received  from  the  Comptroller,  for  forcing-houses, 
$5,000,  and  have  expended  for  their  construction,  under  resolu- 
tions of  the  board  and  contract  for  the  same,  $5,000. 

Vouchers  for  all  these  expenditures,  duly  audited  by  the 
special  auditing  committee  of  the  Board  of  Control,  have  been 
furnished  to  the  Comptroller  of  the  State  of  New  York. 

I  have  remitted  to  the  State  Treasurer  $166.88,  the  amount 
received  for  produce  sold  during  the  past  fiscal  year. 

I  have  a  balance  of  $72.50  from  appropriations  for  cold- 
storage,  icehouse  and  completion  of  laboratory. 
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Report  of  the  Director. 


PETER  (X)LLIER,  A.  M.,  M.  D.,  Ph.  D. 


To    the    Board   of   Control    of  the    New    York  Agricultural 
Experiment  Station: 

Gkntlemkk. —  I  submit  herewith  the  thirteenth  annual  report 
of  the  Experiment  Station  for  the  calendar  year  189-1. 

During  the  past  year  the  executive  committee  of  the  Board  of 
Control  have  continued  their  meetings  at  the  station,  at  which 
meetings  the  detailed  monthly  statements  of  the  several  mem- 
bers of  the  staff  have  been  submitted  by  the  Director  for  con- 
sideration, also  a  brief  statement  of  the  work  of  the  coming 
month  and  necessary  expenses  to  be  incurred. 

At  such  meetings  also  the  treasurer  has  furnished  a  statement 
of  the  expenditures  and  the  balances  remaining  of  the  several 
appropriations  for  the  station,  general  and  special,  so  that 
through  their. committee  the  Board  of  Control  have  been  con- 
stantly advised  of  the  nature  and  progress  of  the  work  being 
carried  forward  by  each  member  of  the  staff  and  of  the  labor 
for<?fe  employed.  The  auditing  committee  of  the  Board  of  Control 
have  met  as  usual  the  first  Friday  of  each  month. 

Some  of  the  Principal  Improvements  Made  During  1894. 

Grading  around  vegetable  forcing-houses,  terracing,  sodding 
terraces  and  lawn  in  front  and  around  the  houses,  and  making 
roadways. 

Completing  banks  around  icepond  by  re-enforcing  with  earth 
from  the  hillside  about  10  rods  distant. 

A  gr^at  improvement  has  been  made  in  the  pasture  field  by 
strengthening  the  banks  of  the  creek  running  through  it  and 
stoning  them  up  where  they  were  weak  and  liable  to  break  and 
destroy  the  icepond,  or  cut  through  and  follow  old  water- 
courses. 

The  old  planthouse  has  been  taken  down  and  the  material  it 
c  ontained  has  been  used,  so  far  as  available,  in  the  construction 
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of  a  new  house  on  a  site  just  east  of  the  vegetable  forcing-houses 
built  in  1^93.  The  old  excavations  under  and  around  the  house 
removed  have  been  filled  and  partially  graded  off  for  laying 
down  in  lawn  the  coming  spring. 

A  very  convenient  and  commodious  root-cellar  has  been  built 
out  of  the  stones  and  brick  left  out  of  the  walls  of  the  old  plant- 
house.  The  earth  dug  from  the  cellar,  added  to  that  excavated 
from  the  new  greenhouse  site,  was  used  to  grade  up  where  the 
planthouse  formerly  stood.  The  earth  necessary  to  complete 
the  filling  was  taken  from  the  bank  in  the  pasture  field  men- 
tioned in  connection  with  the  work  at  the  icepond. 

The  office  and  potting  shed  in  connection  with  the  old  green- 
house has  been  moved  to  a  site  just  south  of  the  windmill, 
placed  on  a  foundation  taken  from  the  old  walls,  and  will  be 
used  for  storing  fertilizers. 

A  two-inch  matched  hemlock  floor  has  been  laid  in  main  alley- 
way, in  horse  barn,  and  a  system  of  ventilation  provided  by 
cutting  through  the  walls.  The  old  cistern  on  the  north  of  the 
front  wall  was  drained  from  the  bottom,  and  holes  cut  from  the 
stable  into  this  to  provide  additional  ventilation  on  this  side.  It 
has  also  given  us  a  dry  wall  on  this  side,  and  much  improved  the 
sanitary  condition  of  the  stable. 

A  new  floor  has  been  laid  through  the  main  alley  of  the  pig 
barn  also,  and  ventilation  provided  as  in  the  instance  of  the  horse 
stables  above  mentioned.  Repairs  have  been  made  to  a  greater 
or  less  extent  on  all  of  the  buildings  connected  with  the  station. 

A  flagstaff  100  feet  high,  for  displaying  weather  signals,  has 
been  erected  to  replace  the  old  one  which  was  carried  away  by 
the  wind. 

Bulletins  Published  During  the  Year  1894. 

Bulletin  No.  64,  January,  pp.  24. —  Strawberries.  Part  I. 
Some  Experiences  with  Strawberries.  Part  II.  Strawberry 
Crosses. 

Bulletin  Xo.  65,  January,  pp.  1 35. —  Investigation  Relating  to 
the  Manufacture  of  Cheese.     In  five  parts.    Part  IV. 

Bulletin  No.  i^6^  January,  pp.  24. —  Analyses  of  Commercial 
Fertilizers  Collected  in  the  Fall  of  1893. 

Bulletin  No.  67,  February,  pp.  23. —  Experiments  in  Prevent- 
ing Pear  Scab  in  1S93. 
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^  Bulletin  No.  68,  March,  pp.  46. —  Investigation  Relating  to  the 
Manufacture  of  Cheese.  In  five  parts :  Part  V.  Fat  in  Milk  as 
a  Practical  Basis  for  Determining  the  Value  of  Milk  for  Cheese- 
making.  -gMil 

Bulletin  No.  69,  March,  pp.  53. —  Vegetables  Grown  for 
Exhibition. 

Bulletin  No.  70,  Aprilf  pp.  17. —  Some  Reasons  Why  the  Legal 
Milk  Standard  of  New  York  State  Should  be  Changed. 

Bulletin  No.  71,  May,  pp.  22. —  Some  Reasons  Why  there 
Should  be  a  Legal  Standard  for  Cheese  in  New  York  State. 

Bulletin  No.  7*2,  June,  pp.  8. —  Preventing  Leaf  Blight  of  Plum 
and  Cherry  Nursery  Stock. 

Bulletin  No.  73,  July,  pp.  33. —  Analyses  of  Commercial  Fer- 
tilizers Collected  during  the  Spring  of  1894. 

Bulletin  No.  74,  September,  pp.  26. —  Observations  on  the 
Application  of  Fungicides  and  Insecticides. 

Bulletin  No.  76,  September,  pp.  22.  In  two  parts :  Part  I. 
Some  Insects  Injurious  to  Squash,  Melon  and  Cucumber  Vines. 
Part  II   The  Asparagus  Beetle. 

Bulletin  No.  76,  October,  pp.  18. —  Notes  on  Strawberries  for 
1894. 

Bulletin  No.  77,  November,  pp.  29. —  Comparison  of  Diflferent 
Breeds  of  Dairy  Cattle.  In  three  parts :  Part  I.  The  Cost  of 
Milk  Production. 

Bulletin  No.  78,  November,  pp.  28. —  Comparison  of  Different 
Breeds  of  Dairy  Cattle.  In  three  parts  :  Part  II.  The  Cost  of 
Butter  and  Cream  Production. 

Bulletin  No.  79,  November,  pp.  21. —  Comparison  of  Different 
Breeds  of  Dairy  Cattle.  In  three  parts :  Part  IlL  The  Cost  of 
Cheese  Production. 

Bulletin  No.  80,  November,  pp.  51. —  Alfalfa  Forage  for  Milch 
Cows :  The  Results  from  Rations  Containing  Alfalfa  and  Those 
Obtained  from  Some  Other  Summer  Rations. 

Bulletin  No.  81,  December,  pp.  13. —  Variety  Tests  with  Black- 
berries, Dewberries  and  Raspberries.    Raspberry  Anthracnose. 

Experiments  with  Poultry  and  Swine. 

1.  Continuation  of  breeding  experiment  with  laying  hens. 

2.  Chicks  raised  in  connection  with  above. 

3.  Feeding  experiments  with  pigs  of  different  breeds. 
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Chemistry. 

1.  Investigation  relating  to  the  manufacture  of  cheese  in  fac- 

tories during  the  season  of  1894. 

2.  Study  of  the  composition  of  milk,  cheese  and  whey. 

3.  Influence  of  artificial  acids  in  cheese-making  upon  the  yield 

and  quality  of  cheese. 

4.  Variation  in  rennet  test  with  milk  of  different  cows. 

5.  Loss  of  milk  constituents  in  cheese-making. 

6.  Relation  of  composition  cf  milk  to  yield  of  cheese. 

7.  Determination  of  casein,  albumen  and  albumose  in  milk. 

8.  The  cost  of  milk  production  with  different  breeds  of  cows. 

9.  The  cost  of  butter  and  cream  production  with  different 

breeds  of  cows. 

10.  The  cost  of  cheese  production  with  different  breeds  of  cows. 

11.  Comparative  profits  derived  from  selling  milk,  butter,  cream, 

and  cheese. 

12.  Experiments  with  different  forms  of  nitrogenous  fertilizers. 

13.  Analyses  of  commercial  fertilizers. 

Horticulture. 

1.  Forcing  vegetables. 

2.  Testing  varieties  of  small  fruits,  grapes,   stone  fruits  and 

pomaceous  fruits. 

3.  Plant  breeding  for  the   purpose  of  originating  improved 

varieties  of  fruits. 

4.  Treatment  of  pear  seedlings  for  prevention  of  leaf  blight. 

5.  Treatment  of  pear  orchard  for  the  prevention  of  scab. 

6.  A  study  of  raspberry  anthracnose  and  testing  methods  for 

controlling  the  same. 

7.  A  comparison  of   apparatus  for  applying    fungicides  and 

insecticides. 

8.  A  study  of  a  Bermuda  lily  disease. 

Entomology. 

1.  A  study  of  insects  injurious  to  squash,  melon  and  cucumber 

vines. 

2.  A  report  on  the  asparagus  beetle. 


Digitized  by 


Google 


NlW    YOEK   AgHIOULTUBAL  ExPAfilMISNT   STATION.  9 

3.  A  study  of  insects  infesting  late  cabbages. 

4.  Investigation  as  to  the  prevalence  of  the  San  Jos6  scale 

insect  and  remedial  measures  for  same. 
6.  Investigation  of  a  Lecanium  scale  insect  occurring  on  various 
woody  plants,  and  which  is  especially  injurious  to  plums, 
and  experiments  in  fighting  this  insect. 

The  Investigation  of  Diflerent  Breeds  of  Dairy  Cattle. 

In  the  investigation  which  now  for  several  years  has  been  con- 
tinued at  this  Station  of  several  leading  breeds  of  dairy  cattle, 
there  has  somewhat  widely  if  not  generally  existed  a  misconcep- 
tion as  to  the  leading  object  and  aim  of  this  investigation,  which, 
while  arising  naturally  enough,  has  largely  tended  to  eclipse 
what  has  appeared  to  be  the  more  important  subjects  of  investi- 
gation and  directed  attention  to  other  matters  of  less  importance 
and  to  conclusions  less  valuable,  at  least  in  this,  that  the  data 
at  hand  were  too  limited  to  draw  other  than  but  limiled 
conclusions. 

For  example,  it  has  not  been  contemplated  to  carry  forward, 
even  upon  a  limited  scale,  what  may  be  termed  "  a  battle  of  the 
breeds,"  nor  has  it  been  proposed  to  carry  forward  a  series  of 
either  breeding  or  feeding  experiments  with  our  cattle. 

Whatever  conclusions  may  be  drawn  from  the  elaborate  test 
made  with  selected  representatives  of  three  of  our  leading  breeds 
of  dairy  cattle  at  Chicago,  it  would  hardly  appear  possible  to 
determine  the  relative  value  of  the  different  rations  fed  these 
animals,  even  without  consideration  of  the  ulterior  effects  upon 
the  animals  themselves.  .  Nor  indeed  is  our  present  knowledge 
of  feeding  such  that  we  may  feel  certain  that  even  by  a  mere 
interchange  of  rations  the  several  herds  under  investigation  at 
Chicago  would  not  have  given  results  widely  diflferent  from  those 
secured.  When,  in  addition,  we  consider  that  the  representatives 
of  these  several  breeds  were  solely  selected  for  this  competitive 
trial  on  account  of  their  exceptional  and  established  superiority, 
the  practical  worthlessness  of  this  series  of  tests  is  obvious, 
giving,  in  fact,  no  practical  result  of  any  value  whatever  to  the 
average  dairyman  as  a  guide  to  him  in  the  management  of  his 
herds,  by  which,  with  increased  knowledge,  more  valuable 
practical  results  could  be  secured. 
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We  have  at  the  Station,  mainly  as  gifts  outright  to  the  State 
by  the  several  breeding  associations,  representatives  of  seven  of 
our  leading  breeds  of  cattle.  In  no  case  has  any  animal  been 
added  to  the  herd,  having  already  established  a  record,  and  in 
nearly  all  q^ses  the  animals  were  secured  as  young  calves,  those 
having,  however,  been  chosen  which,  from  their  pedigree  and 
the  performance  of  their  ancestors,  gave  reason  to  suppose  that 
they  would  prove  satisfactory  representatives  of  their  several 
breeds.  While,  as  a  rule,  the  herd  is  composed  of  valuable  ani- 
mals, it  is  a  matter  for  congratulation  rather  than  regret,  that 
there  is  not  among  the  number  any  animal  which  may  be 
counted  in  any  way  phenomenal,  nor  is  there  an  animal  so 
exceptional  that  she  may  not  illustrate  the  typical  characters  of 
the  breed  in  the  many  ways  by  which  such  types  may  be 
recognized. 

Of  these  seven  breeds,  six  are  of  those  which,  in  one  section  of 
the  world  or  another,  have  for  many  generations  held  an  estab- 
lished and  deserved  position.  The  exception  is  a  breed  largely 
developed  by  a  single  breeder  in  this  State,  but  from  an  ancestry 
contemporaneous  with  those  of  our  oldest  breeds. 

It  is  idle,  therefore,  to  have  anticipated  that  any  fair  tests 
were  likely  to  disprove  the  practical  conclusions  which  in  some 
cases  a  century  at  least  of  experience  had  fully  established,  nor 
has  the  work  of  the  Station  been  in  the  past  nor  at  present  is  it 
being  prosecuted  to  such  end. 

In  short  the  work  upon  which  this  Station  is  engaged  is  in  the 
comparison  of  the  different  breeds,  and  not  in  competition 
except  incidentally,  and  thus  far  there  have  been  developed  such 
valuable  results  as  to  fully  justify  all  time  and  expense.  While 
it  is  doubtless  true  that  no  two  samples  of  milk,  even  of  the 
same  cow,  are  quite  alike,  it  is  more  true  that  marked  differ- 
ences characterize  the  milk  of  different  breeds,  and  that  these 
differences  have  been  perhaps  established  by  many  centuries  of 
accidental  or  intentional  conditions.  These  differences  exist  and 
will  probably  continue  and  will  probably  come  to  be  recognized 
ultimately  in  determining  the  special  purpose  for  which  a  dairy 
is  intended.  To  declare,  therefore,  that  a  certain  breed,  in  a  cer- 
tain section  and  for  a  certain  purpose,  is  likely  to  prove  most 
desirable,  by  no  means  is  to  give  to  such  breed  any  other  than  a 
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local  advantage,  which  even  a  change  of  location  or  other  condi- 
tion might  not  modify. 

I  have  already  disclaimed  any  intention  in  our  investigation  of 
entering  upon  feeding  experiments  other  than  those  incidental 
to  our  work.  In  our  ordinary  practice  we  use  in  winter  feeding, 
besides  diflferent  hays,  roots  and  ensilage,  and  during  the  grow 
ing  season  hay  and  various  forage  crops,  with  more  or  less  grain 
continuously,  and  are  enabled  thus  to  study  the  efifect  of  the 
several  rations  fed,  as  has  been  already  shown  in  another  porti*  n 
of  this  report ;  but  the  aim  has  always  been  to  give  what  would 
be  admitted  to  be  a  good  ration,  differing  as  it  naturally  would 
in  the  different  seasons,  rather  than  to  study  certain  rations 
the  effect  of  which  was  to  be  determined.  Therefore  it 
rarely  if  ever  happens  that  a  single  grain  feed  has  been  given, 
but  varying  mixtures  of  those  most  convenient  for  feeding  and 
introducing  such  changes  as  seemed  desirable.  In  this  manner 
there  has  accumulated  a  vast  amount  of  data,  indirectly  ascer- 
tained, as  we  may  say,  in  our  investigations,  but  none  the  lef^s 
valuable,  as  tending  to  throw  light  upon  the  question  of  food 
rations,  and  this  data  it  is  proposed  to  present  from  time  to  time 
in  bulletins,  as  the  work  progresses. 

Finally  I  can  not  refrain  from  again  quoting  from  an  address- 
made  many  years  ago  by  Professor  Samuel  W.  Johnson,  the  vete 
ran  director  of  the  Connecticut  Agricultural  Experiment  Station 
of  New  Haven,  who  in  urging  the  importance  of  such  an  investi- 
gation as  has  been  now  for  several  years  in  progress  at  this 
Station,  declared :  "  In  some  scientific  books  the  opinion  is  con- 
fidently put  forth  that  if  you  increase  the  quantity  of  fat  in 
the  fodder  you  increase  the  relative  quantity  of  butter  in  the  milk. 
It  is  a  matter  of  some  consequence  to  know  these  things.  When 
we  have  made  four  or  five  series  of  careful  experiments  in  which 
we  have  weighed  the  milk  in  all  its  parts,  the  fat,  casein,  the 
sugar  and  salts,  separately,  and  we  have  weighed  the  food  in  all 
its  parts  in  the  same  manner,  so  that  we  know  exactly  what 
went  into  the  cow  and  what  came  out  of  her,  we  are  in  a  position 
to  know  what  are  the  facts.  It  is  not  my  opinion  or  your  opinion, 
it  is  not  a  case  of '  I  guess  so,'  or  '  It  can't  be  otherwise ; '  all  that 
has  little  real  value  unless  there  be  behind  it  an  evident  basis  of 
impregnable  facts." 
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Quality  and  Quantity  of  Food  Fed. 

The  following  table,  which  is  a  continuation  of  similar  tables 
in  the  Tenth,  Eleventh  and  Twelfth  Annual  Reports,  gives  the  kind 
and  amount  of  each  food  eaten  by  each  animal  during  each 
month  of  the  experiment,  and  it  will  serve  as  a  guide  to  those 
who  may  desire,  during  the  different  months  of  the  year,  to 
supply  their  animals  with  a  similar  ration.  , 

Letters  of  inquiry  are  frequently  addressed  to  the  Station  ask- 
ing for  information  as  to  the  rations  needed  for  production  of 
the  best  results,  a  question  of  the  greatest  practical  importance 
to  the  dairyman,  but  yet  one  concerning  which  I  think  the  cor- 
rect answer  remains  largely  for  future  determination,  but  by 
consulting  the  following  table  one  may  learn  what  ration  was 
fed  the  several  animals  of  our  herd  each  month  in  the  year,  and  by 
comparing  with  other  tables  presented  in  .this  report  the  effect 
of  such  feed,  as  also  of  the  changes  from  one  kind  of  feed  to 
another,  may  be  determined,  and  the  knowledge  thus  obtained  is 
sure  to  be  of  interest  and  may  be  of  great  value  by  way  of  sug- 
gesting certain  experiments  indicated  by  the  results  here  recorded. 
As  is  well  known  to  the  practical  feeder,  very  marked  differences 
are  found  to  result  from  simply  a  change  of  feed  without  regard 
to  the  difference  in  composition  of  such  feed,  and  the  following 
pages  will  record  many  such  changes  made  with  our  herd  and 
the  results  presumably  produced  thereby. 
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Proximate  Composition  of  Feed  Fed  and  also  the  Weigrht  of 
Each  Animal  for  Each  Month  of  the  Investigation  —  General 
Explanation  of  Tables  lo  to  78. 

The  following  tables  (1  to  9,  inclusive)  give  the  number  of 
pounds  of  each  food  constituent  consumed  every  month,  as  also 
the  weight  of  each  animal. 

Each  table  will  show  very  considerable  changes '  in  the  proxi- 
mate composition  of  the  several  rations,  and  the  result  of  saoh 
changes  may  be  studied  with  profit  in  connection  with  the  tabl6B 
following  later,  in  which  tables  are  given  the  milk  yield  and  its 
composition  for  each  month  of  the  experiment. 

The  tables  10  and  11  are  continuations  from  the  Twelfth 
Annual  Report  of  the  jwBt  period  of  lactation. 

The  first  gives  the  food  constituents  of  these  three  animalSi 
the  second  gives  the  amount  and  composition  of  the  milk  yield. 

Tables  12  and  13  are  continuations  from  the  Twelfth  Annual 
Report  of  the  second  period  of  lactation,  presenting  the  same 
data  as  to  food  and  milk  yield. 

Tables  14  and  15  are  continuations  from  the  Twelfth  Annual 
Report  of  the  thi/rd  period  of  lacation  for  four  animals. 

Tables  16  to  19,  inclusive,  give  similar  data  for  two  animals  ift 
their /r«^  period  of  lactation. 

Tables  20  to  29,  inclusive,  give  similar  results  for  five  animals 
in  their  second  period  of  lactation. 

Tables  80  to  35,  inclusive,  give  similar  data  for  diree  animak 
in  their  third  period  of  lactation. 

Tables  36  to  47,  inclusive,  give  similar  data  for  six  animals  in 
their  fov/rih  period  of  lactation. 

Tables  48  and  49  give  similar  data  for  one  animal  in  her  fifth 
period  of  lactation. 

Tables  50  to  53,  inclusive,  give  the  cost  of  production  of  milk 
and  fat  for  each  animal  for  the  firsts  second^  third  and  fovrik 
periods  of  lactation. 

Table  54  gives  the  average  yield  of  milk  and  per  cent,  of  fat| 
for  each  cow,  each  month  and  of  each  pefiod  of  lactation. 

Table  55  gives  the  relative  cost  of  production  of  milk  and  fat 
for  each  animal  and  for  each  breed  for  the  first  period  of 
lactation. 
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Table  56  gives  the  relative  cost  of  production  of  milk  and  fat 
for  each  animal  and  for  each  breed  for  the  second  period  of 
lactation. 

Table  67  gives  the  relative  cost  of  production  of  milk  and  fat 
for  each  animal  and  for  each  breed  for  the  third  period  of 
lactation. 

Table  58  gives  the  relative  cost  of  production  of  milk  and  fat 
for  each  animal  and  for  each  breed  for  the  fourth  period  of 
lactation. 

Table  59  gives  the  actual  and  relative  cost  of  milk,  per  pound, 
for  each  animal  and  for  each  breed  for  all  periods  of  lactation. 

Table  60  gives  the  actual  and  relative  cost  of  fat,  per  pound, 
for  each  animal  and  for  each  breed  for  all  periods  of  lactation. 

Table  61  gives  the  number  of  days  in  each  period  of  lactation 
and  the  milk  yield  morning  and  evening. 

Table  68  gives  the  yield  of  milk  of  each  American  Holderness 
cow,  and  the  per  cent,  of  fat  during  each  month  of  each  lactation 
period. 

The  total  milk  yield  as  given  in  tables  62  to  69,  inclusive,  may 
not  always  agree  exactly  with  that  given  in  other  tables,  as  the 
milk  was  not  always  weighed  and  analyzed  to  the  extreme  end 
of  the  period  of  lactation. 

Table  63  gives  the  yield  of  milk  of  each  Jersey  cow  and  the 
per  cent,  of  fat  during  eich  month  of  each  lactation  period. 

Table  64  gives  the  yield  of  milk  of  each  Guernsey  cow  and  the 
per  cent,  of  fat  during  each  month  of  each  lactation  period. 

Table  65  gives  the  yield  of  milk  of  each  Holstein-Friesian  cow 
and  the  per  cent,  of  fat  during  each  month  of  each  lactation 
period. 

Table  66  gives  the  yield  of  milk  of  each  Devon  cow  and  the 
per  cent,  of  fat  during  each  month  of  each  lactation  period. 

Table  67  gives  the  yield  of  milk  of  each  Ayrshire  cow  and  the 
per  cent,  of  fat  during  each  month  of  each  lactation  period. 

Table  68  gives  the  yield  of  milk  of  each  Shorthorn  cow  and 
the  per  cent,  of  fat  during  each  month  of  each  lactation  period. 

Table  69  gives  the  number  of  days  and  daily  milk  yield  in 
guccessive  periods  of  lactation  for  each  cow  and  the  averages  of 
each  breed. 
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When  a  difference  is  to  be  seen  in  the  number  of  days  given 
in  this  and  the  following  table  from  those  given  in  tables  relating 
to  cost  of  milk  and  fat,  it  is  due  to  the  fact  that,  toward  the  close 
of  the  period,  the  milk  yieli  was  very  slight  and  was  taken  but 
once  a  day.  In  these  cases,  in  tables  Uke  the  above,  it  is  obvi- 
ously unfair  to  reckon  all  the  days  in  which  milk  was  given. 
For  this  reason,  also,  the  sum  of  the  mornmg's  and  evening's 
milk,  as  given  in  the  following  table,  for  any  particular  cow  for 
any  given  period,  will  not  always  equal  the  total  amount  given 
In  tables  relating  to  milk  and  fat. 

Table  70  gives  the  relation  of  fat  in  food  to  fat  in  milk  for 
«ich  animal  in  her  first  period  of  'lactation.  Pure  fat  estimated 
at  8^.6  per  cent,  of  ether  extract  in  this  and  following  tables. 

Table  71  gives  the  relation  of  fat  in  food  to  fat  in  milk  for 
€ach  animal  in  her  second  period  of  lactation. 

Table  72  gives  the  relation  of  fat  in  food  to  fat  in  milk  for 
each  animal  in  her  third  period  of  lactation. 

Table  73  gives  the  relation  of  fat  in  food  to  fat  in  milk  for 
each  animal  in  \i%v  fourth  period  of  lactation. 

Table  74  gives  certain  general  results  as  to  food  and  production 
of  each  cow  during  her  first  period  of  lactation. 

Tables  75,  76  and  77  give  the  same  general  results  as  to  food 
and  production  of  each  cow  during  the  second^  third  and  fourth 
periods  of  lactation. 
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Table  56.     Rblahyb  Cost  of  Pboduction  of  Milk  and  Fat  — 
FntsT  Period  of  Lactation. 


MILK. 

Ratio. 

FAT. 

Ratio. 

*Kora 

100 
107 
108 
116 
118 
124 
132 
141 
141 
141 
142 
142 
146 
161 
161 
162 
167 
168 
169 
161 
164 
168 
196 
200 
261 

Oriole , 

100 

Netherland  Constance 

Countess  Flavia 

106 

Ruth 

*Nora 

107 

Queen  Duchess 

Albert's  Carol 

Madam  Select 

111 

Manton  Belle 

113 

lone 

Barbara  Allen 

117 

Oriole 

Gerevie's  Gift. 

119 

Eselgd 

Stella  Select 

120 

Beauty  Pledge 

Queen  Duchess 

120 

Nellie  6th 

Rosette  Ford 

123 

MafiTfirie  6th , 

Manton  Belle. 

140 

Jumetta  Peerless 

Netherland  Constance 

Gilderbloom    , , . , 

143 

Stella  Select 

146 

Madam  Select 

Ruth 

150 

Artalia 

Betsey  10th 

161 

Qenevie's  Gift 

Daydream  B 

Miss  Flow  6th 

161 

Countess  Flavia 

152 

Albert's  Carol 

Artalia  .....,, 

157 

Barbara  Allen 

Maggie  6th 

160 

Miss  Flow  6th 

Nellie  6th 

163 

Betsey  10th 

lone 

163 

Rosette  Ford. 

Beauty  Pledge 

171 

Daydream  B 

E8el2d 

Junietta  Peerless 

Lady  Spcncer 

180 

Gilderbloom. 

183 

Lady  Spencer. 

245 

By  Breeds. 


Holstein-Friesian 

American  Holdemess. . 

Ayrshire 

Guernsey 

Devon 

Jersey 

Shortnom 


100 
103 
108 
120 
126 
136 
167 


Guernsey 

Jersey 

American  Holdemess.. 

Devon 

Ayrshire 

Holstein-Friesian    . . . . 
Shorthorn 


100 
105 
126 
130 
131 
141 
176 


*0Al0Ql«ted  to  NoTember  1, 1894,  only. 


Digitized  by 


Google 


96 


KeFOBT  or  THS  DiBBCTOB  OF  THX 


TABLE  56.     Rblativb  Cost  of  Pboduction  of  Milk  and  Fat- 
Sbcond  Pbbiod  of  Lactation. 


♦Netheriand  Constance 

Beauty  Pledge 

*Lady  Spencer 

Betsey  10th 

Junietta  Peerless. 

Queen  Duchess 

Maggie  6th 

Tolsma  Artis 

Manton  Belle 

Stella  Select 

Oriole 

Nellie  6th 

Miss  Flow  6th 

Countess  Flavia 

Glenevie's  Gift 

E8el2d 

Barbara  Allen 

Gilderbloom 

Albert's  Carol 

Madam  Select 

lone 

Rosette  Ford 

Artalia 


100 
147 
169 
119 
189 
192 
200 
204 
205 
213 
227 
229 
230 
239 
243 
246 
249 
253 
253 
264 
265 
266 
270 


♦Netheriand  Constance. 

Beauty  Pledge 

♦Betsey  10th 

♦Lady  Spencer 

Oriole 

Stella  Select 

Countess  Flavia 

Madam  Select 

Albert's  Carol 

Rosette  Ford 

Genevie's  Gift 

Gilderbloom 

Barbara  Allen 

Queen  Duchess 

Maggie  6th 

Manton  Belle 

lone 

Junietta  Peerless  ...   . . 

Artalia 

Miss  Flow  5th 

Esel2d 

Nellie  6th 

Tolsma  Artis 


100 
105 
105 
106 
109 
110 
118 
114 
116 
122 
128 
126 
130 
141 
142 
150 
167 
159 
166 
177 
18S 
182 
192 


^y  Breeds, 


Holstein-Friesian  .... 

Shorthorn 

Ayrshire 

American  Holderness. 

Guernsey 

Jersey 

Devon  


100 
100 
117 
123 
139 
143 
149 


Shorthorn 

Guernsey 

Jersey 

Holstein-Friesian  .... 

Devon  

Ayrshire 

American  Holderness. 


100 
107 
114 
136 
140 
148 
153 


*  Calculated  to  NoTember  1, 1894,  only. 
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TABLE  57.    Reultiyb  Cost  of  Pboduction  of  Milk  aud  Fat — 
Thied  PEBidD  of  Lactation. 


Quernsey 

American  Holderness . 

Ayrshire 

Holslein-Friesian  . . . . 

Jersey 

Devon 


MILK. 

Batio 

FAT. 

Batlo. 

♦Oriole 

100 
,    107 
112 
114 
118 
130 
130 
139 
140 
141 
153 
176 
225 

♦Oriole 

100 

Nellie  6th 

f  lone 

118 

Janietta  Peerless 

tStella  Select 

121 

|Ione  

Barbara  Allen 

123 

jStella  Select 

Gilderbloom 

131 

Tolsma  Artis 

Countess  Flavia 

.  136 

Manton  Belle  ....  % 

Masrcrie  6th . ; 

Junietta  Peerless 

Macffirie  6th 

155 
169 

Barbara  Allen 

Manton  Belle 

172 

Miss  Flow  6th 

Miss  Flow  5th 

193 

Gilderbloom 

Tolsma  Artis 

199 

Countess  Flavia 

Nellie  6th 

218 

*Artalia 

♦Artalia 

239 

By  Breeds. 


100 
112 
117 
119 
143 
155 


Guernsey  ......    

Jersey 

Ayrshire 

Devon  

American  Holderness. 
Holstein-Friesian  .... 


100 
118 
157 
161 
176 
180 


TABLE  58.    Relattvb  Cost  of  Pboduction  of  Milk  and  Fat  — 
FouBTH  Pbbiod  of  Lactation. 


MILK 


♦Junietta  Peerless  . . . 

♦Maggie  6th 

Manton  Belle 

♦Barbara  Allen 

Countess  Flavia 

Miss  Flow  5th 

American  Holderness. 

Ayrshire 

Jersey 


100 
106 
138 
152 
175 
182 


Countess  Flavia  . . 

♦Maggie  6th 

♦Barbara  Allen.. . 
♦Junietta  Peerless 

Manton  Belle 

Miss  Flow  6th 


By  Breeds, 

American  Holderness. 

Jersey 

Ayrshire 


100 
132 
154 


Batio. 


100 
100 
104 
105 
188 
162 


100 
103 
135 


*  Calculated  to  NoTomber  1, 1894,  only. 

18 


t  Died  before  completion  of  period. 


Digitized  by 


Google 


^98  Rkpobt  of  th»  Dirictob  of  the 

TABLE  59.    Cost  of  Milk  fbb  Pound  fob  Wholb  Milk  Pbbiod. 


4 

as 

NAME  OF  OOW. 

OofT.oento 

Batlo. 

^ 

Netherland  ConRtrance 

.549 

.655 

.697 

.709 

.744 

.755 

•  759 

.779 

.781 

.813 

.825 

.829 

.839 

.841 

.885 

.894 

.949 

.950 

.985 

1.016 

1.018 

1.065 

1.077 

1.120 

1.156 

1.284 

100 

1 

Nora 

118 

4 

Junietta  Peeriess 

127 

1 

Ruth 

129 

4 

.  Manton  Belle 

136 

^ 

Beauty  Pledge 

138 

^ 

Queen  Duchess 

138 

^ 

Tolsma  Artis 

142 

3 
3 

Oriole 

Nellie  6th 

142 
148 

3 

Stella  Select. 

150 

5 

Miss  Flow  5th 

151 

8 

lone 

153 

4 

MafiTfirie  6th 

153 

4 

Barbara  Allen 

161 

^ 

Betsey  10th 

163 

ii| 

Esel  2d 

173 

4 

Countess  Flavia 

173 

^ 

Qenevie's  Qift 

179 

^ 

Madam  Select .• 

185 

^ 

Albert's  Carol 

186 

^ 

Gilderbloom 

194 

^ 

Rosette  Ford 

196 

3 

Artalia 

S04 

^ 

Lady  Spencer. 

211 

4 

Daydream 

2S4 

Average 

.884 

Hoktein^Friesian 

Ayrshire 

American  Holdemess 

Ouemsey 

Jersey 

ShorUiorn 

Devon 


Average  . 


.748 
.757 
.770 
.925 
.979 
1.025 
1.057 


.8944 
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TABLE  60.    Cost  of  Fat  pjbb  Pound  fob  Wholb  Milk  Pbbiod. 


It 

NAMKOFOOW. 

0o8t,oente. 

BAtiO. 

3 

Oriole 

14.9 
15.9 
16.8 
16.8 
17.5 
17.6 
17.6 
18.8 
19.0 
19.1 
19.5 
20.1 
20.2 
20.2 
21.1 
21.4 
21.5 
21.7 
22.0 
24.4 
24.7 
26.3 
26.3 
26.7 
27.8 
28.1 

100 

4 

Countess  Flavia 

106 

4 

Barbara  Allen 

113 

3 

Stella  Select ; 

113 

2 

Madam  St  lect  .  • 

117 

1 

Nora 

117 

9, 

Albert's  Carol 

118 

Vt 

Qenevie's  Gift 

126 

^ 

Rosette  Ford 

127 

9s 

Netherland  Constance 

128 

3 

Gilderbloom 

131 

9i 

Betsey  10th *. 

135 

Qaeen  Dachess 

136 

Maggie  6th 

136 

142 

lone 

144 

Jnnietta  Peerless 

144 

Reantv  Pledcre 

146 

Miss  Flow  6th 

148 

Ruth 

164 

Daydream  B 

166 

8 

Artalia 

176 

2 

Tolsma  Artis 

176 

3 

Nellie  6ih 

179 

2 

Lady  Spencer 

187 

5^ 

Esel  2d 

189 

Average •  •  • . 

21.0 

Guernsey 

Jersey 

Ayrshire 

American  Holdemess 

Deyon 

Holstein-Friesian .... 
Shorthorn 


Average. 


17.0 

100 

17.4 

102 

21.2 

125 

21  5 

126 

22.8 

134 

28.9 

141 

23.9 

141 

21.1 


Digitized  by 


Google 


100 


BSPOBT  OF  THB  DiBVOTOB  OF  THB 


i 

o  S 

£  S 

C  69 

B  I 

S  a 

>^  g 


I 


O 
Q 

A    I 


^ 


o 
pa 

M 

PQ 

g 


H 

^ 
< 
H 


•«  <}Op|3|2. 


■«  TJOPWi 


bX>p  jo  jsqiimii 


•«  J  »o  pi«|i, 


*  T  JO  PWi 


»si 


ill 


•%£np  ;o  joqnmK 


•Mdjopiaii 


iSf 


ill 


•K  T  JO  PMi     III 


'B^vp  )o  joqnmii 


*"  d  JO  pi9ii 


"  ▼  JO  PWA 


li§ 


il 


|5 


isllii 


ilii 


B^vp  JO  jaqnmK 


iS§§ 


ilii 


•IITJ0P19|A 


sAvp  JO  joqniDii 


8 

Ee. 

O 


aooe«;0 

ilii 


18 


8* 


•ig 


gSil  § 


ISSS 


iiii 


•OOTOOM 

disss' 


i§ 


oTB- 


S§ 


OOkOO 

ill 


§§§ 


iiiii 


iiil 


ISSS  § 


§g8g  3 


•o^>coo  I  00 


iISi 


il 


'il 


Si 


il 


<0go 


ill 


ill 


i 


1 

I 

i! 


s| 


52  3 


as- 

«Dao 

ti 


is 

OOio  I 


8 

OOlO  ?« 


lis  S 


§1 


gs 


:-8b     :     :  :  :  :     :     :jJ  :  :     :     ::: 

Sill     '.  ■iiJt    :    i|8|     :     •:• 

HP  1 !  i  3  111;  a  !|  i 

llli  *  IllI  "  llll  *  lis 

ssi-»OP        KOocs        eon^        sssk 


is 


r 


III 


I 


odo 


iiii 


tdtdU 


111 


H 
A 


Digitized  by 


Google 


KSW   YOBK  AGBIOULTUBiX  ExPUUUBHT  StATIOV. 


101 


I 


O 

^ 


5 

5 

Q 

PR 

o 

0 

7^ 


•K-d  jopwA 


•K-T  JOpWi 


'tiCvp  jojoqnmK 


•K    d  JO  Pl9fi 


•K  -T  JO  piojA 


"Blvp  joj9qnm2i 


•Kd  jopwA 


•K-v  jopwA 


iXvp  jojaqam^i 


•K   d  JO  pi^ji 


•KT  jopioii 


iXvp  JO  JoqoxnK 


•Kd  jopi9|A 


•K    T  JO  pi»|i 


t^tp  jojdqnniK 


P8 


rr 


SSi 


iili 


IM 


iili 
Iff 


11 


n 


a 


ii 


1^ 


o 

H 


5 


II  *  ifel  ^  l!  ^  ^ 


ts|2 

"So  o 


52i 


i 

a 

! 

I 

I 


I 


Digitized  by 


Google 


103 


Bbpobt  of  thb  Dibeotos  of  thb 


o 

< 


H 

as 
o 

B 

o 

g  I 

§1 

Q 

2 

o 

g 


CD 

CO 


i\i 


ii 


2p 


i 


2|3 


segssssss 


.■oxt-a>ee*e«'« 


•^  I  •* 


sssssgsssxs 


»*  M  0«  O  iO  «-•  <0  iO  00  M  ^ 


«S888!iiSaS888!:  :  : 


11 


8S29  :  : 


Sssdg  :::::::::::: 


m 


11 


2|a 


Si 


$:S88S8S8&S  :::::: 


l!i 


li 


.o»aoAO«0«*o<oe»fr- 


issi^^§§§i^  Ii  n  n 


SSS988SS88& 

^  ■<«•  W  M  ••  «0  CO  ^  ■«  lO  « 


is§iis§si$s^ 


88888S««SiDS8S^Se  I 

o«on«oooeoooooeo«o«o«oeoM^  I 


!C 


Niiiiiiiiiiiiiiji 


5S 


1 


Digitized  by 


Google 


New  Yobk  Agbiouliitbal  Expbbimsmt  Station, 


o 


» 

< 

o 

B 
H 

o 


4 

o 
Q 

as 

O 
h' 

SB 


o 
o 


CO 
CO 


^ 


m 


Hi 


Hi 


S2(9S8:SSSSSS9  :::::: 


J  40  O  «0  ■«  fe*  «0  09  e»  fe*  « 'V 


:8S89S9S9S8S9S;i:SS;  : 


ssl§$;§§S3SI§ils 


S5g!8S«8S^t:ig  :  :  •  ':  : 


^1^ 


^i^ 


m 


OT4OOI<O(0O»iOaeO« 


^§giSSS§9^§ 


SS8I9$88$8SS  ::::::: 


is§§s§^§s§ii  nil 


.  oooaofe*i->Ti4c»  »  9taoo 


83a8tsS39S«888Ss&88&S 

ae  ^  lO  lO  lO  «0  <0  (0  to  (0  <d  «d  <0  ae  lO  lO  «  00  «o 


.aot-ieiOO-<i«««»ekaoa040«ofr-««^o»OkO  I  <« 


im%ii 


iJ^llifl   if  I 


i^l^^li^ 


lliliiltlllllllllll    I 


103 


Digitized  by 


Google 


104 


BbFOBT  OV  THB  DiBBOTOB  OT  TEX 


i 


9 


Hi 


MT9  , 


^M 


:8S^^^SS£8S  :  :  : 


eo»^ot<-^^eoiot-'» 


SiSI§§§§§S2  :  :  :  :  :  H 


SSSS8S«8&88  : 


«<0et>«OOT«A-«O 


l§§S§§$lllgS 


^  I 


o 


r 


iP 


io-««eibaeieieioieo<Oi0^iOiOid<o 


§11 


M^ 

n 


m 


St 


Ok^«0-«-«OQO«^QOO^^O» 


liSS§S$iiSi§g§  :  :  :  H  :   i 


iP 


888S^SsS8S8s;Ss9SfiS«^ 

<d  «e  ao  «>  aO  ae  lO  lO  ae  id -^i  V  ^  <0  lO  <0  lb 


Hi 


,«-i«QO»-'#«eo«^QOaOeaOaOO»Ok«oe» 


§1! 


m 


888^9 

ae^-<^adid 


St 


S§§§i§  :  :  :  :  : 


l|2 


:S88888^S3^8 

■«-«ad^-«O«<d<0«« 


t- o»  o»  <D  Ok  le  et  lO  ^ -<^  Oft 


llllf^^^ 


Ifiiiii 


m 


I 


Digitized  by 


Google 


New 


5 
s 

m 

pet 

o 


5 
n 

6 

n 

I 

o 

« 
M 
Q 


PR 

o 


YoBK  Agbioultusal  Expsbdient  Statioh. 


2l^ 


il 


Hi 


il 


II 


M 


11 


isiss§§sg§§§i§ii^ 


8SS 


gsss 


S8SSSSS8888S  : 


SSSSSIiiSSgSS  I  i : 


83S8988SSt5S«S«9 


3SSii§SSgS8li§Ss 


g 


8X8983888882888  :  :  8 


'II 


iW 


iilillliylhlll , 


14 


105 


Digitized  by 


Google 


10« 


BSFOST  OF  THB  DiBBOTOB  OF  THB 


0 

§ 


r 


m 


Hi 


Hi 


ii 


Hi 


gISsSiSSIfiSss 


S8«SS$:888 


il 


S 


siisi§iisssi§s88 


i 


i 


i§Si^iS§§SiSSSI§3 


S88S888 


fiiJfl1ifl=l||i|ii  I 

|i^i|ii||ii|l||ff  1   6  I 

lilliptflllllll  ^  I  1 


Digitized  by 


Google 


Nsw  Yoke  Agbioultubal  Expbbdoent  Statiov. 


107 


o 

I 

a 

» 

O 

m 

O 

id 


o 
Q 


Ba 
O 

fa* 

ea 

O 

08 

ea 

a 

SB 

ttf 

■J 

I 

ij 


CO 

CO 


-'|2 


£•0 


l|3 


lis 


•M'O 

§3 


iiia 


2 


82ge«^S8  :  :  :  : 


.t-^^oioooeooi'v 


ii§:iiig§s  n  n  n  n  I 


«eeoeoeie6ot«e«»>«o«eM  I  I  I  I  I  I 


§§§l§i§SS§iiii  1 1 


^  ^  ^  09  •- e»  eo<o  o  •«•  «i4 10  «D 


5888S9^S8«8S 

•0  M  at  ot  CO  CO  fo  ee  «9  00  w  « 


.  10  9*  aoe»«^«e  10  i^cD^  ^  01 


|g§§§§§§gSiS« 


M 


^13 


Hi 


at  e«  M  M  09  eO  OO  CO  «  CO  00 


•oetMoooofloWooeeoo 


,  10  o  «>  CO  00  fe»  00  «<•  o»  r> 


iill§g^^§^^ 


I" 


:ilJ^ 


llliliilliillllllll 


Digitized  by 


Google 


108 


BePOBT  of  THX  DiBXOTOB  07  TBB 


o 

I 

m 

Q 

O 

o 

m 

o 
W 

o 
td 


d 

o 

9 


S 
^ 


i|5 


33 


i|S 


S88888SS8888  •  • 


m 


Uiimiimi  \  \ 


&9S88S 


n 


•^ok-^et^M 


liSSsiiS  :::::::: 


i«i 


m 


I  :S^S^98S9S 


412 


<la 


il 


Deio»oo«4  5gieoe 


li§§$§iiS§  .'  :  •: 


aStsS8SS888S 


SioSSSS 


si^iii^ 


la 


it 


8889838S8 


^i 


a 

"  >» 


88SSSS^9S8SSSS8 


|g 


i 


^1 


1 


I 


o 
•3 


Digitized  by 


Google 


New  York  Agbioultubal  Exferimbnt  Statioh. 


10ft 


o 

I 


O 

H 
H 

O 
H 

^^ 

O 

Q 

■m 
3 

I" 

O 


o 

H 


p 


Ts 


li 


Hi 


i§iss§$i^$§i§§§3 


ssss 

^•000  00 


s| 


m 


|5JsS  ::::::: 


S{:S^S3SSSS$S 


£|i 


12 


•QeoM«9«9ee«o-«^4e  •  • 


m 


fOMM«QfOeOCO«0«QfO^^ 


«e*e«coetototo«oific»o 


m 


§1 


I 


■^1 


i€ 


lJ;illll|||i  i 


11 


Digitized  by 


Google 


110 


Bbpobt  or  THB  DnaoTOB  of  th> 


d 

I 


t 


i 

5 

S 


Hi 


:SS8S19feSSSS8  :  :  :  : 


P 

^  w 


-^etvioi^^o 


g=S':::::l« 


Ul   -11  . 


:  « 


S|i 


SS9S$S8j«Sefe8SSSS 


it 


m 


pimiiiimmi 


s^sss»sss 


il 


|.io*«ooi^aoco<oot 


2p 


S8SSErSSS889&S9 


«  fO  W  00  CO  fO  CO  40  40  «  W  40  W 


m 


all 


iia 


8Se98!S8Sg9 


8SS89SSS9t!S3& 


.co««otaoio««cot*K«o^«D 


it 


iiii 


SSS.SS8SS8S88 

^  99  ei  90  ci  99  •itti'^tti'^^ 


OtII 

ill 


il 


III 


^Ui 


MmmB  I 

|ll|il||l||f|l||  ^ 


Digitized  by 


Google 


Niw 


o 

5 


h3 


o 
a 

I 

a 

o 
a 


» 


5 

o 

08 

Ah 

Q 

fa 

o 

Q 
B4  . 


00 

CO 

2D 


^ 


YOBK  AoxioULTUBAL  ExPBBIlCSNT  StATIOH. 

S 


P 


tu 


tii 


M7i 


Hi 


it 


8S3«8SSS;S8SS8«9 


!- 


oaoaoekc»Ofr-t»oft'«>ioe«oftio<o  i  od 


^§lSi8§§SiiS§SS"  I 


S93SSSS39SS 


§^§ig§83iS§ 


SS3&Se««588 


lilillllllllli 
mUiUiimt 


iii ! 


Ill 


Digitized  by 


Google 


112 


KePOBT  of  THB   DlSICTOB  OF  THX 


nnn 


Digitized  by 


Google 


NbW   YoBK  AoBICULTPBAL   EXPIBIMKNT  STATION.  113 


o 

I 

o 

OQ 

I 

s 

P-I 


O 
O 
D 
QQ 


e 

5 
IS 

o 

fa 
o 

M 

OQ 

D 


-9pirood 


'■Xvp 

JO  jaqamK 


'Bponod 


JO  joqamji 


'spiin  d 
*P19|A  eSvj9A'V 


JO  jeqomK 


'sponod 

*PI9|/ 98VJ9Ay 


*sX«p 

JO  JoqoxiiK 


*spirood 


*ti«p 

JO  JoquniK 


Ml 


3« 


IS 


8 

fa 
O 


$2  .? 


PI 


s§  s 


23 
3S 


SIS 
3*^ 


IS  I 


•9b 


SIsS 


il 


1 


11  ^  lili  ^ 


00  oo 


ss 


1ft 


Digitized  by 


Google 


Il4 


Bkpobt  of  the  Dirkotob  of  the 


*iq;aoin  jo  *OK  i 


,1- 


,      oj  pooj  oi  ^»j 
^    '  9jnd  JO  laeo  Mj 

O    ' 


•  ooaooo7}ot«0kao«->eoo«ooeor-i«-4«ovt<.*-i0'«o*40i 


s 


5 

o 

H 

Q 
O 
O 

PC4 


5 

o 

o 

H 


O 

Ed 


•pooj 


o 
o 

b 
O 

SB 


§ 

i 


Digitized  by 


Google 


New  York  Agricultural  Experimbnt  Station.        115 


< 
o 

I 


o 


§ 
;2 


•4 


tf 


'■q^noni  jo  *OM 


poo  J  ni  vn  9iad 


o»  pooj  uj  ^»j 

OJQd  JO  11190  J9d 


ciiok«|ioeootioego   ;0t 


-^a 


■^tomonvj 


pooj  iq  vn  Mnj 


y*  O  too  M  MQ»«-iOO  tfi  iO  «0  Otoe*  «D  a»  fO  ^  Oft^  t«o»^ 


•pooj 
a|  90«Jt)xei9q^ 


■«o>ekeo^t«<oo^«aoo«-ia9  9><«fr-  — OIO004O 


a:- 


8 

fib 
O 


<4 

as 


*  J.  9  s^  :  :    j; 


III 


;f  «>.<D 


HIP 


t 


Digitized  by 


Google 


116 


BSPOBT  OF  THE  DlBBOIOS  OF  THE 


O 

5 
5 

PR 

o 

Q 
O 


1-4 

B 


s 

o 
o 


o 

o 


IS 


'nn^ioai  JO  OK 


M       »       O      -^ 


pooj  oi  ?«/  •ana  I 


O       to       lO 

8    S    '^ 


t«       99       Ok 

S    -^    8 


^     o     o 


01    POOJ     Of    ^«/      I      «»oo4odB»ao^iO*c"-«o 

oand  JO  *)iioo  Mj 


bCO       Ok       00       00 


•poojnii«jwfid,  gl  §ii8iSIS3SI* 


•pooj 
Of    9OVJ93C0    jroq^a 


O 

2; 


^9»       C««Ofr-OtMiO«OOiMlOOO» 


i  ^  i  I    J  I  I 
t  ;j  g  I  I  E  = 

llllllllillli 


{ 


1 


S    H 


iiuiillii 


Digitized  by 


Google 


New  Yobk  AaRTouLTUEAL  ExpsRiMBirr  Station. 


117 


O 


t3 

o 


O 
O 


o 

PS 

o 


I 


•Bq^noin  jo  -ok 


•■po]i9d  m9 
pooj  m  v^i  wnj 


dJDd  JO  -^nao  jdj 


o     CO     et     «o     40 


SI    3 


8   ft 


O       1-4      to      00      t- 


•^»rann»i  1  si  i  5  I  S  2 


•pooj  m  ^»j  wnj 


,1 

^e»     o»     00     ^ 


:•  I 


•pooj 

U\  30UE)X9  joq^ 


10     I    ft 


|§  §  §  §  S  s     i 
£  I " 


it"       ty       Of       na       to       09 


|§   s   §   §   §   § 


o 


II 


g  I  ^  I  S  i 

illlll 


I 


1 


s 


Digitized  by 


Google 


118 


Refobt  of  the  Dibbotob  of  thb 


o 

H 

o 
o 

s 


I 
a 

Hi 


'P0|J9d  )8X  JO 


Tnnnaii«jmai 


sis 


§gii§S§li§  iiggilgl  :§§ 


•poojui 


•poo  J  m  t9)«jp 

-Xqoqjvo     pi^oj, 


iiiiiiliiiiiliiiiiiiiiiii  i 


'pO|J9d 

)8X  JO  Siqinii^S 
-oq  )«  Sa]Ai«o 
JO^j»    ^q«J©M 


ggSigig^giiiS^i^igHnSslii 


o 


^ 

2 


t 


s 


I 

I 


a  a  d  d  a  P; 


Digitized  by 


Google 


New  Yokk  Aobicultubal  Experiment  Station.        11* 


o 


•poii©d  PS  JO 
poo  9«  SatAtvo 


2[nni «!  ^wj  n»;oi 


•poojni 


*  poo;  a|  B9VUP 
-/qoqjvo 


WOi 


'pooj  v\  vpfon 
-piinqiv    l«)OX 


'pofjad 

lips  JO  Sofaai^ 

•^  )«  Sa]Ai«o 

j»^j»    ^qai©M 


pa 
< 


§ 


SssigiSiS 


H 


iiilliiiiif^iiiiiiiii^l 


o  e«  «^  o>  Ok  *H  o  o  ^  oo  CO  ao  <w  ^  »  00  ^  00  <D -«  « lO 


S   I 


:  o  o 


SB 

B  O  O 


i 

3 

I 


Digitized  by 


Google 


120 


Rbpoet  of  thb  Dibectob  or  the 


o 
B 

© 

o 


H 


*pofj9dpejo     I    §    •    S    * 
pii9  ^t  2a|AI«0 


g  s 


Wrani^jwjmox 


•poojni 
9«2  epiuo  rv)ox 


«0       Oft      lO      O      00 


«-4      «0      00      o      «o 


S§§S§«i8SSe| 


x>oj  HI  loivjp 
qoqjva    p^ox 


"pooj  a)  vpioa 


'pO|J9d 

P8  JO  :9o|aa}:s 


wt«fot<-0iA«oo»o«eo^ 


8    o    S    §    2 
IS    ^    'v    *    S 


^   §   i  ^  s  I 
So  :?  8  s  i  S 


§iii§gg§i§igi 


o 


I  jllilll 


•c 
o 


11 


I  £  I  £ 


1 


i  2 

II 


§ 


9  ll 


I 


s 


§ , 


ls§i§gggg§S§sllis 


i 


I 

j 
I 


Digitized  by 


Google 


New  Yoek  Agrioultxtbal  ExPKEiMEfrr  Staxxobt. 
•pofjodmtjo        •    •  » 


121 


o 

o 
o 

HI 

M 


p 
o 

I 

s 

H 


CO 


^ 

o 

ei 

M 

00 

fr- 

M 

^.iramwmox 

s 

i 

i 

1 

c5 

s 

§ 

w 

fc- 

b- 

lO 

00 

Oi 

<a 

•poojai 

1 

«0 

i 

§ 

" 

g 

i 

00 

»-< 

l^ 

eo 

o 

«o 

^ 

•poojnjBO^njp 
-Xqoqjwo     n»joi, 

1 

^ 

i 

1 

1 

t- 

<o 

'•• 

«o 

e* 

^ 

iO 

•poojniBpiou 
-iranqi»    I»?ox 

g 

g 

s 

§ 

i 

i 

•poijod 
qi^  JO  aaiaaia 
oq  %it  aa^iw) 

1 1  §  g 

S 

i 

fa 
O 

< 


1 1 

J     a 
1    I 


2  1  I 

t  s  3  fl    S 

I  I  I  I  ^ 

i  S  £  s 


O 


16 


Digitized  by 


Google 


132  Report  of  the  Director  of  the 

Some  Points  from  Feeding  Milch  Cows, 

The  following  table  presents  certain  results  secured  by  14  feed- 
ing experiments  concluded  during  the  first  three  years  with  from 
two  to  four  cows  in  each  experiment,  the  average  length  of  each 
experiment  being  49  days. 

The  details  of  these  feeding  trials  are  presented  by  the  first 
assistant  in  his  report,  to  which  reference  for  all  detail  is  directed. 

In  each  of  these  experiments  the  animals  included  were  aU  in 
a  good  flow  of  milk. 

As  will  be  seen  by  consulting  the  following  table,  nearly  every 
detail  is  grouped  together  for  convenience  of  reference  .and  at 
the  bottom  is  presented  the  general  average  of  all  the  experi- 
ments for  a  single  cow,  and  in  this  final  average  the  digestible 
food  of  each  kind  is  calculated  to  this  average  cow  weighing 
916.7  pounds. 

A  general  study  of  the  results  presented  here  together  will 
make  the  detailed  study  of  the  several  experiments  the  more 
interesting  and  instructive. 

It  will  be  seen  that  the  average  number  of  pounds  of  food 
digested  daily  was  13.71  and  that  the  average  number  of  pounds 
of  milk  constituents  (fat,  casein  and  sugar)  produced  daily 
amounted  to  3.60  pounds  and,  therefore,  there  was  required  3.76 
pounds  of  digested  food  for  each  pound  of  milk  solids  produced ; 
also  that  for  the  production  of  one  pound  of  fat  in  milk  there 
was  an  average  expenditure  of  16  pounds  of  digestible  food. 

In  the  expenditure  of  energy  over  and  above  that  needed  in 
the  production  of  milk,  there  was  a  daily  average  sufficient  to 
raise  the  temperature  of  the  entire  cow  80"*  F.  or  raise  407.4 
pounds  of  water  from  32*^  to  212*^  F. 

As  an  average  of  all  the  experiments  it  appears  that  the  fat 
produced  in  the  milk  was  11.9  per  cent,  in  excess  of  the  fat 
digested  in  the  food ;  that  the  casein  produced  in  the  milk  was 
but  38.5  per  cent,  of  the  protein  digested  in  the  food,  while  the 
non-nitrogenous  matter  digested  in  the  food  was  nearly  five  and 
one-half  (5.45  per  cent.)  times  greater  than  that  produced  in  the 
milk. 

It  will  be  seen  that  in  the  case  of  these  animals,  when  the  pro- 
duction of  fat  was  approximately  at  its  best,  that  the  digested  fat 
of  their  food  was  nearly  sufficient  to  meet  the  demand. 
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By  reference  to  tables  70,  71,  73,  73  it  will  be  seen  that  as  the 
result  of  four  years'  experiment  with  our  seven  breeds  of  cattle, 
we  have  as  follows : 

Potmds, 

Crude  fat  in  food  fed 24,368 

Pure  fat  in  food  fed  (82.6  per  cent.)    20,11» 

Pure  fat  in  food  between  lactation 631 

Fat  in  milk 17,764 

From  which  it  will  appear  that  there  was  consumed. by  these 
various  animals  16.9  per  cent,  more  fat  than  was  produced  by 
them  in  their  milk. 
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Relation  of  Sex  in  Thoroughbred  Calves. 

Tfce  following  inquiry  was  instituted,  not  with  a  purpose  to 
elaborate  any  theory  in  addition  to  the  many  already  advanced 
in  reference  to  this  interesting  and  practically  important  matter, 
but  simply  to  secure,  so  far  as  possible,  an  addition  to  the  many 
facts  which  have  been  already  accumulated,  leaving  them  for 
each  to  explain  as  might  seem  to  him  best. 

A  circular  was  addressed  to  many  breeders  of  thoroughbred 
stock  of  the  different  breeds,  requesting  only  the  order  of  suc- 
cession of  sex  of  the  calves  born  to  their  different  animals,  and 
this  inquiry  was  made  of  such  breeders  for  the  reason  that  only 
such  would  have  preserved  the  necessary  records. 

A  very  gratifying  response  was  made  and  the  following  tables 
have  been  compiled  from  the  records  sent  from  68  herds,  includ- 
ing 10  breeds,  769  cows  and  3,614  calves. 

These  records  include  herds  from  many  of  the  States  and  the 
Canadas. 

It  may  be  safely  assumed  that  as  a  rule  any  one  keeping  such 
records  of  his  herd  has  maintained  his  animals  in  good 
condition. 

It  is  stated  that  at  the  beginning  of  the  last  century  there  were 
at  least  500  different  theories  as  to  the  causes  which  determined 
the  sex,  and  certainly  the  correspondence  in  this  matter  develops 
the  fact  that  at  the  present  day  one  or  another  theory  is  held  by 
very  many  of  the  breeders  at  the  present  day. 

The  following  facts  will,  in  a  measure,  show  the  results  of 
many  attempts  to  carry  one  or  another  of  these  theories  into 
practice. 

The  following  table  gives  the  number  of  cows  of  each  breed 
and  the  number  of  calves  of  each  sex  in  their  order  from  the  first 
to  the  thirteenth. 

In  cases  where  the  number  of  calves  is  less  than  that  of  the 
cows,  as  for  example,  the  first  calves  of  the  Jerseys,  the  explanation 
is  that  the  record  was  lost  of  certain  cows  reported  as  to  her  first 
calf. 

Occasional  twin  calves  will  also  explain  the  possible  excess  of 
calves  over  the  number  of  cows  reported. 
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it  will  be  observed  that  only  the  first  four  breeds  given  in  the 
table  give  data  sufficient  to  be  of  any  value;  the  others  are,  how- 
ever, given  in  order  to  get  the  general  average. 

After  the  sixth  calf  also  the  data  fall  oflf,  so  that  the  following 
are  given  in  order  that  they  may  be  taken  for  such  value  as  they 
may  possess  in  studying  the  general  question. 

The  table  following  gives  the  percentage  relations  of  the  facts 
presented  in  the  first  table  as  to  total  number  of  calves  of  each 
breed: 
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A  theory  very  strongly  advanced  by  certain  experimenters, 
and  by  some  thought  clearly  proven,  is  that  good  nourishment 
causes  a  preponderance  of  females  in  the  ofiFspring. 

It  will  be  seen  from  the  foregoing  tables  that  as  a  total  result 
there  was  an  excess  of  8.9  per  cent,  females  ov^r  the  males, 
hardly  a  difference  sufficient  to  establish  such  theory. 

The  first  calf,  apparently,  stands  an  even  chance  of  being  male 
or  female,  while  in  the  case  of  the  five  breeds  most  numerously 
reported  the  chances  are  that  the  second  calf  will  be  a  female, 
the  chances  being  as  100  to  123. 

Another  theory  which  has  been  widely  held  is  that  when  the 
male  parent  is  the  elder  the  male  offspring  will  preponderate. 
While  this  view  can  not  be  settled  by  the  data  presented,  it 
receives  little  by  way  of  confirmation,  since  obviously  the  aver- 
age age  of  all  the  cows  reported  increases,  while  no  such  increase 
is  permitted  in  the  case  of  the  sires.  If  now  we  divide  the  calves 
into  periods  of  three  we  shall  have : 

let,  Sd,  8d.  4th,  Wh,  Sth.  7th.  8th,  Mh.  irth,  Itth,  l«Ch,  ISfh. 


Ftenales.       Malet.         Females.       Malet.         Femalee.       Malef.         FenuJes. 

968  1054  617  649  19t  917  58  64 

Per  cent.  Per  cent.  Per  cent.  Per  cent. 

47.7  59.8  48.5  51.5  46.9  58.1  47.5  59.5 

The  above  shows  a  very  slight  increase  in  the  percentage  of 
females,  with  an  increase  in  the  age  of  the  cows. 

The  Individuality  of  the  Cow  as  Influencing  Offspring. 

In  the  data  collected  no  fact  is  so  prominently  indicated  as  the 
prepotency  of  the  cow  in  determining  the  sex  of  her  offspring. 
As  a  rule  it  is  seen  that  the  number  of  males  and  females  are 
nearly  alike,  the  latter  being  in  an  excess  of  8.9  per  cent. ;  but 
among  the  returns  received  many  instances  point  emphatically 
to  the  predominating  influence  of  the  cow  herself. 

The  following  table  presents  the  record  of  61  cows  dis- 
tributed among  seven  different  breeds,  each  one  of  w;hich  shows 
this  with  more  or  less  force. 

It  will  be  seen  that  one  Jersey  cow  had  in  succession  seven  bull 

calves  and  that  two  other  Jersey  cows,  as  also  a  Holstein-Frie- 

sian  cow,  had  in  succession  each  seven  heifer  calves ;  that  two 

others  had  each  five  bull  calves  and  three  others  each  five  beifer 

17 
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calves,  and  so  on  throughout  the  table,  and  that  these  calves 
were  in  every  case  all  the  calves  the  cow  had. 

A  following  table  is  of  equal  iriterest,  as  showing  the  same 
prepotency  as  to  sex  of  the  cow,  where  many  cases  are  given 
showing  the  great  preponderance  of  one  sex  or  the  other  in  the 
offspring  of  many  of  the  cows  reported. 


Table  Showing 

Constant  Sex  rar  Calves  From  Same  Cow. 

-1 

? 

n 

1 

t«  S 

1 

1 

i 

1 

i 

n 

1 

n 

yi  C 

1 

6 

1 
1 
8 

1 

Jerseys 

Holataln-FrleBlan 

.... 

8 

.... 

8 

8 

.... 

8 

1 

2 

.... 

1 

Guernseys , 

Shorthorns 

1 
1 

Red  Polled ^ 

▲yrshires 

QaUowsy 

..... 

It  is  to  be  recorded  also  that  in  the  case  of  one  of  the  Jersey 
cows  giving  in  continuous  succession  seven  heifer  calves  a  different 
sire  was  used,  as  also  in  the  case  of  another  Jersey  giving  in  suc- 
cession seven  bull  calves.  The  same  was  true  of  a  Jersey  giving 
five  heifer  calves  in  succession,  as  also  of  a  Shorthorn  cow  which 
gave  11  heifers  and  only  one  bull  calf,  and  of  still  another 
Shortorn  cow  which  gave  nine  heifers  and  but  one  bull  calf. 
Doubtless  many  similar  cases  occurred  but  those  sending  replies 
to  the  circular  failed  to  call  attention  to  this  matter  which  is 
certainly  of  marked  interest  and  value  as  bearing  upon  the 
question  of  the  individual  influence  of  the  cow  in  determining 
the  sex  of  the  offspring. 

Table  Showing  Predominance  of  One  Sex,  and  by  one  Red 

Polled  Cow. 

Eleven  heifers  and  one  bull  calf  by  one  Jersey  cow. 

Nine  heifers  and  one  bull  calf  by  two  Jersey  cows. 

Eight  heifers  and  one  bull  calf  by  two  Jersey  cows  and  by  one 
Holstein-Friesian  and  by  one  Red  Polled. 

Eight  heifers  and  two  bull  calves  by  two  Jersey  cows  and  by 
one  Holstein-Friesian. 
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Seven  heifers  and  one  bull  calf  by  one  Guernsey  cow  and  by 
one  Holstein-Friesian  and  by  one  Red  Polled. 

Six  heifers  and  one  bull  calf  by  one  Guernsey  cow  and  by  one 
Shorthorn. 

Five  heifers  and  one  bull  calf  by  two  Jersey  cows  and  by  one 
Holstein-Friesian  by  one  Red  Polled  and  by  one  Guernsey. 

Four  heifers  and  one  bull  calf  by  one  Holstein-Friesian  cow 
and  by  two  Guernsey  and  by  one  Shorthorn. 

Twelve  bulls  and  one  heifer  calf  by  one  Shorthorn  cow. 

Eight  bulls  and  one  heifer  calf  by  one  Holstein-Friesian  cow. 

Seven  bulls  and  one  heifer  calf  by  one  Jersey  cow. 

Seven  bulls  and  two  heifer  calves  by  one  Holstein-Friesian 
cow. 

Six  bulls  and  one  heifer  calf  by  one  Red  Polled  cow  and  one 
Guernsey  cow. 

Six  bulls  and  two  heifer  calves  by  one  Jersey  cow  and  one 
Holstein-Friesian  cow. 

Five  bulls  and  one  heifer  calf  by  two  Jerseys  and  one  Red 
Polled  cow. 

Five  bulls  and  two  heifer  calves  by  one  Shorthorn  and  one 
Red  Polled  cow. 

Four  bulls  and  one  heifer  calf  by  two  Holstein-Friesian  cows. 

Twin  Calves. 

In  the  68  herds  reported,  including  a  record  of  769  cows  and 
3,614  calves,  there  were  recorded  62  twin  calves,  or  1.72  per  cent, 
of  the  total  number  of  calves.  Of  these  twins,  27,  or  45  per  cent, 
were  bull  calves,  and  33,  or  66  per  cent.,  heifers,  and  16,  or  26 . 7 
per  cent.,  were  free-martins. 

The  distribution  of  the  twins  among  the  several  breeds  was  as 
follows: 

Holstein-Friesian,  11  bulls  and  heifer,  two  twin  bulls,  one 
twin  heifer. 

Guernseys,  one  bull  and  heifer,  two  twin  bulls,  one  twin  heifer. 

Jerseys,  one  bull  and  heifer,  one  twin  heifer. 

Red  Polled,  three  bulls  and  heifer,  one  twin  bull  and  three 
twin  heifers. 

Shorthorns,  one  bull  and  heifer. 
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In  regard  to  the  bearing  of  twin  calves  the  same  evidence  is 
seen  of  individuality  of  the  cow,  since  one  of  the  cows  reported 
had,  out  of  a  total  of  eight,  six  twin  calves,  another  cow  out  of  a 
total  of  nine  calves  had  six  twin  calves,  another  out  of  12  had 
four  twin  calves. 

The  data  is  manifestly  too  limited  for  other  than  a  hint  as  to 
the  relative  tendency  of  the  several  breeds  toward  twin-bearinff, 
but  there  would  seem  to  be  far  less  frequency  of  twins  with  the 
Jersey  than  with  the  other  breeds  from  which  we  have  fairly 
good  returns.  The  following  table  gives  the  number  of  calves 
reported  of  each  breed,  the  number  of  twin  calves  and  the  per 
cent,  of  twins  born  to  each  breed: 


Number  of 
oalves. 


1,040 

451 

1,278 

259 

358 

140 

8 

16 

83 

8 


BREED. 


Holstein-Friesian 

Guernsey 

Jersey 

Red  Polled 

Shorthorns    . . 

Ayrshire 

Devons 

Aberdeen  Angus 

Galloway 

American  Holderness. 


Number  of 
twins. 


30 

12 

4 

14 

0 


Peroeot. 
of  twfns. 


2.9 
2.7 

.3 
5.4 

.3 


Experiments  in  Forcing  Vegetables  During  Winter. 

The  Station  greenhouses  will  be  devoted  this  winter  again  to 
forcing  vegetables,  growing  mushrooms  and  pot  experiments  with 
fertilizers.  This  experiment  in  the  forcing  of  green  vegetables 
for  the  winter  market  will  alone  well  repay  one  interested  in 
new  departures  in  agriculture  to  visit  the  Station  and  inspect  the 
results  which  are  there  being  secured.  Last  winter  between  the 
13th  of  December  and  the  26th  of  May  there  were  produced  in 
the  Station  greenhouses  aggregating  148  feet  in  length  by  20 
feet  wide : 

Three  hundred  and  twenty-five  pounds  of  mushrooms,  1,056 
English  cucumbers,  1,100  string  beans,  12<^i  dozen  lettuce,  114 
dozen  radish,  41 OJ  pounds  of  tomatoes. 
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Many  of  these  were  actually  sold  at  the  following  prices  in  the 
market  of  Geneva :  Mushrooms,  $1  per  pound ;  English  cucum- 
bers, 50  cents  each ;  string  beans,  40  cents  per  100 ;  lettuce, 
40  cents  per  dozen  ;  Tadish,  4  cents  per  bunch ;  tomatoes,  50 
cents  per  pound. 

It  is  the  opinion  of  many  who  have  inspected  the  above  results 
that  they  can  be  produced  at  great  profit  even  at  much  lower 
prices  than  those  given  above.  At  present  the  houses  are  again 
filled  with  the  above  vegetables.  An  accurate  record  is  kept  of 
every  detail  connected  with  the  methods,  extent  and  expense  of 
production,  and  these  results  are  now  being  prepared  for  a 
bulletin,  and  are  to  be  found  detailed  in  the  report  of  the  horti- 
culturist in  this  volume.  That  this  comparatively  new  industry 
in  this  country  is  attracting  wide  attention  is  evidenced  by  the 
many  visitors  who  daily  inspect  the  work. 

Several  have  availed  themselves  of  the  opportunity  to  inform 
themselves  in  the  many  important  details  necessary  to  success  in 
this  branch  of  work,  and  with  note-books  in  hand  have  spent 
days  in  the  houses  under  the  practical  instruction  of  the  gardener 
in  charge  of  this  work.  It  is  worthy  of  note  that  these  were 
grown  at  that  season  of  the  year  when  ordinarily  the  ordinary 
farmer  is  at  leisure. 

While  the  mushroom  is  generally  admitted  as  a  great  delicacy 
for  the  table,  and  commands  a  high  price  as  such,  it  is  not  so 
well  understood  as  it  should  be  that  it  stands  exceptionally  high 
among  vegetable  products  for  its  nutritive  value  and  in  its 
content  of  nitrogenous  matter  is  only  surpassed  by  lima  beans. 

Analyses  made  of  mushrooms  grown  at  the  Station  show  them 
to  contain  an  average  of  5.2  per  cent  of  nitrogenous  matter,  and 
for  comparison  the  average  of  several  classes  of  food  material  are 
given  from  the  report  of  the  Storrs  Agricultural  CoUege  for 
1891,  in  which  it  will  be  found  that  there  was  present  the  follow- 
ing average  percentages  of  albuminoids : 

In  5  kinds  of  fresh  meat 14.6  per  cent. 

In  23  kinds  of  fresh  fish 10.00  per  cent. 

In  2  kinds  of  fresh  poultry 15.6  per  cent. 

In  16  kinds  of  fresh  vegetables 1 .3  per  cent. 
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It  will  be  seen,  therefore  that,  upon  an  average,  mushrooms  con- 
tain four  times  as  much  nitrogenous  matter  as  the  average  of 
vegetables,  half  as  much  as  the  average  of  fresh  fish,  over  a 
third  as  much  as  the  average  of  fresh  meats,  and  one-third  as 
much  as  the  average  of  poultry,  so  that  not  only  is  the  mushroom 
to  be  coulited  as  a  delicacy  for  the  table,  but  as  possessing  a  very 
high  nutritive  value  also. 


Analyses  of  Mushbooms  Gbown  at  thb  Station. 


Large. 

Small,     j 

Fresh. 

Small. 

Large. 

Moisture 

Dry  matter. 
Ash 

91.80 

12.37 
9.43 
6.01 
4.42 

90.33 

11.96 
9.30 
6.34 
3.96 

91.80 

1.014 
.778 
.411 
.362 

90.33 
1.167 

Total  nitrogen 

Albuminoid  nitrogen 

.899 
.616 

Attica  r»itrngen   ......    . 

.383 

It  will  be  seen  that  about  half  of  the  nitrogen  appears 
to  be  present  in  some  other  form  than  as  albuminoid. 

Sugar  in  Cornstalks. 

In  1893  average  samples  from  three  varieties  of  the  stalks  of 
sv^eet  corn,  from  which  the  ears  had  been  plucked  for  the  can- 
ning factory  at  Geneva,  were  secured  for  analysis,  and  the  fol- 
lowing results  were  obtained : 

Analyses  of  Joicbs. 


VARIETY. 


Egyptian 

Stowell's  Evergreen 
Hickok's    


Specific 
gravity. 


1.049 
1.066 
1.067 


Per  cent, 
lugar. 


6.88 

9.44 

10.09 


Pero0D*:. 
glucose. 


2.79 
2.73 
2.32 
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In  the  fall  of  1894  average  samples  of  stalks  of  two  of  these 
varieties  were  again  taken  for  analysis,  with  the  following 
results: 


VARIETY. 


Stockwell's  Evergreen 
Hiokok'g 


Spedflo 
gravity. 


1.066 
1.055 


Peroent. 
sogar. 


8.90 
8.59 


Per  cent. 

glUOOSr. 


The  average  weight  of  these  stalks  in  1893,  after  the  ears  had 
been  removed,  was  21.2  ounces,  and  after  the  tops  and  blades  had 
been  removed,  13.6  ounces.  In  1894  the  average  weight  of  the 
stalks  was,  after  removal  of  the  ears,  18  ounces,  and.  after  the 
removal  of  blades  and  tops  it  was  12.3  ounces.  Allowing  the 
corn  to  be  planted  in  hills  four  feet  by  four  and  four  stalks  in  a 
hill,  the  weight  of  topped  and  stripped  stalks  per  acre  would 
have  been,  in  1893,  9,257  pounds,  and  in  1894, 8,372  pgunds.  For 
purposes  of  comparison  the  following  results  are  given  as  the 
average  for  four  years  from  the  juices  of  sugar  cane  grown  in 
Louisiana:  Sugar,  10.67  per  cent.;  glucose,  1.73  per  cent.  It 
will  be  seen,  therefore,  that  for  the  production  of  syrup,  which 
would  take  both  sugars,  the  cornstalk  juice  contained  as  the 
average  of  the  two  years  11.18  per  cent.,  or  "90  per  cent,  of  that 
present  in  the  sugar  cane  juice,  and,  since  many  hundreds  of 
acres  of  com  are  being  grown  for  canning  purposes,  it  seems  to 
be  quite  worth  while  to  attempt  the  manufacture  of  syrup  from 
the  stalks,  especially  since  the  begasse  left  after  having  expressed 
all  the  juice  which  could  be  secured  by  a  mill,  would  be  excellent 
material  for  use  in  the  silo,  in  this  way  utilizing  every 
portion  of  this  crop. 

Analyses  of  Bean  Straw,  Stalks  and  Pods. 

A  —  Bean  straw,  from  pea  bean^. 

B  —  Bean  straw,  from  red  kidney  bean. 

C  —  Bean  stalks. 

D  —  Bean  pods  of  red  kidney  bean. 
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Air-dried  Samples. 


A. 

B. 

G. 

D. 

Moifltore 

8.9 

7.36 
1.03 

36.27 
7.81 
5.31 
1.28 
0.10 

10.20 
1.17 
0.86 
0.32 

25.50 
2.63 

8.6 

6.86 
1.06 

34.10 
7.88 
6.31 
0.77 
0.97 

12.40 
1.18 
1.01 
0.17 

21.26 
4.41 

9.7 

4.78 
1.34 

61.05 
6.06 
4.00 
1.89 
0.46 
8.80 
0.81 
0.64 
0.17 

22.34 
4.2 

11.1 

In  dry  samples : 
Ash 

5.98 

Fat 

0.63 

Crude  fiber 

29.59 

Total  nitrogen  as  albuminoids. . 
True  albuminoids 

3.81 
3.00 

Invert  sugar 

0.38 

Sucrose 

0.22 

Starch 

13.20 

Total  nitrogen 

0.61 

Albuminoid  nitrogen 

0.48 

Amide  nitrogen 

0.13 

Potash  ,.. 

34.21 

Phosphoric  acid 

2.22 

Branch  Station  in  Second  Judicial  Department 

The  last  Legislature  appropriated,  in  accordance  with  the  fol- 
lowing law,  $8,000  to  be  expended  under  the  direction  of  this 
Station  in  agricultural  investigations  and  the  dissemination  of 
agricultural  knowledge  in  the  Second  Judicial  Department  of 
New  York  State,  including  the  counties  of  Orange  and  Dutchess 
and  the  counties  southward,  excepting  New  York: 

Laws  of  New  York,  Chaptbb  675. 

An  act  to  amend  the  Agricultural  Law  in  relation  to  agricultural 
experiment  stations  within  this  State,  and  to  make  an  appro- 
priation therefor. 

Became  a  law  May  12,  1894,  with  the  approval  of  the  Governor.    Passed, 
'three-fifths  being  present. 

Section  3.  The  sum  of  eight  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated  out  of  any 
money  in  the  treasury  not  otherwise  appropriated,  to  be  paid  to 
the  New  York  State  Agricultural  Experiment  Station  at  Geneva, 
for  the  purpose  of  agricultural  experiments,  investigations, 
instruction  and  information,  in  the  second  judicial  department, 
pursuant  to  section  eighty-five  of  the  Agricultural  Law,  and  the 
sura  of  eight  thousand  dollars,  or  so  [much  thereof  as  may  be 
necessary,  is  hereby  appropriated  out  of  any  moneys  in  the 
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treasury,  not  otherwise  appropriated,  to  be  [paid  to  the  agricul- 
tural experiment  station  at  Cornell  University,  for  the  purpose 
of  horticultural  experiments,  investigations,  instruction  and  infor- 
mation, in  the  fifth  judicial  department,  pursuant  to  section 
eighty-seven  of  the  Agricultural  I^w.  Such  moneys  shall  be 
paid  by  the  Treasurer  upon  the  warrant  of  the  Comptroller, 
upon  vouchers  approved  by  the  Commissioner  of  Agriculture. 
§  4.  This  act  shall  take  effect  immediately. 

By  special  request  of  representative  agriculturists  of  this  section 
the  investigations  undertaken  the  past  season  in  accordance  with 
the  provisions  of  this  law  have  been  concerned  with  the  insect 
pests  of  truck  crops  and  testing  various  kinds  of  machines  for 
applying  insecticides  and  fungicides.  Some  of  the  results  of  this 
work  are  pablished  in  the  following-named  bulletins,  which  are 
free,  and  may  be  obtained  by  applying  to  Dr.  Peter  Collier, 
director,  Geneva,  N.  Y.  Bulletin  No.  74  is  entitled  "  Observa- 
tions on  the  Application  of  Insecticides  and  Fungicides."  No. 
75  is  on  Insects  Injurious  to  Squash,  Melon  and  Cucumber  Vines ; 
the  Asparagus  Beetle."    No.  83  is  on  "  Late  Cabbage  Insects."     ^ 

A  most  important  discovery  that  has  been  made  by  the  ento- 
mologists, incidental  to  their  work,  is  the  presence  of  the  San 
Jos6  scale,  not  before  found  within  the  limits  of  New  York 
State.  Mr.  Howard,  entomologist  of  the  United  States 
Department  of  Agriculture,  states  that  it  is  known  as  the  worst 
insect  pest  of  deciduous  fruit  trees  on  the  Pacific  coast.  In 
view  of  the  serious  nature  of  this  new  pest,  and  the  importance 
of  preventing,  if  possible,  its  distribution  to  other  parts  of  the 
State,  it  is  proposed  to  test  methods  of  fighting  it  during  the 
coming  winter  and  spring.  Early  spring  will  give  the  best 
opportunity  for  studying  some  of  the  most  serious  insect  pests 
of  field  crops,  namely,  the  asparagus  beetle,  onion  maggot  and 
opion  thrips,  and  early  cabbage  insects ;  also  the  cucumber  and 
potato  flea  beetles  and  a  dipterous  larva  affecting  spinach,  beets 
and  probably  other  vegetables  of  a  similar  nature.  The  sum- 
mer's work  will  be  a  continuation,  largely,  of  that  begun  in  the 
spring,  together  with  a  special  study  of  the  squash  vine  borer, 
common  melon  louse  and  boreal  lady-bird  beetle,  which  is  very 
destructive  to  squash  and  pumpkin  vines. 
18 
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The  Climate  of  Geneva. 

During  the  past  12  years  meteorological  observations  have 
been  taken  at  the  Station,  and  annually  published  in  the  reports, 
and  it  has  appeared  desirable,  now  that  a  reasonable  time  has 
passed,  to  gather  together  the  results  of  these  observations  and 
determine  the  average  climatic  conditions  at  the  Station  in 
order  that  our  results  in  the  field  may  be  more  intelligently 
understood. 

I  am  indebted  to  the  courtesy  of  Professor  W.  R.  Brooks,  of 
the  Smith  Observatory,  for  the  following  particulars  as  to  the 
geography  of  Geneva :  Smith  Observatory,  which  is  nearly  upon 
a  line  with  the  southern  boundary  of  the  Station  farm,  is  in  lati- 
tude 42*"  52'  45'  and  longitude  '  2'  east  from  Washington,  D.  C, 
and  5h.  8m.  00.04s.  west  from  Greenwich,  nearly  due  north  of 
Washington.  The  Station  is  located  175  feet  above  Seneca  lake, 
and  the  lake  is  567  feet  above  the  sea  level. 

The  Station  farm,  of  130  acres,  slopes  gently  to  the  south,  and 
generally  commands  a  favorable  easterly  and  southerly  exposure. 
The  soil  varies  from  a  clay  loam  at  the  north  to  heavier  clay 
along  the  southern  portion. 

There  are  certain  facts  which  these  records  establish  of  great 
practical  interest,  and  which,  perhaps,  are  not  as  clearly  under- 
stood as  their  importance  demands. 

We  find,  during  the  seven  months  of  the  year  when  the  soil 
temperature  records  have  been  taken,  that  the  average  soil  tem- 
perature from  1  inch  to  24  inches  in  depth  for  each  month 
closely  approximates  the  average  air  temperature  for  the  same 
month  as  follows : 


MONTHS. 


April 

May 

June 

July 

August  . . . 
September. 
October  . . . 


Average 


Average  soil 
temperature 


Degrees 
44.3 
55.4 
66.8 
69.6 
69.4 
64.0 
64.0 


60.6 


Average  air 
temperature. 


Degrees. 
46.6 
57.9 
68.7 
72.8 
69.1 
61.9 
48.9 


60.7 
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We  find  also  that  there  is  approximate  uniformity  in  the  aver- 
age temperature  of  the  soils  for  these  seven  months  at  the  differ- 
ent deptiis  observed,  as  follows: 

Average  temperature  for  seven  months. 


At  1  Inch. 

SinclL 

8  Inch. 

OInoh. 

Olnoh. 

12  inch. 

18  Inch. 

94  Inch 

62.3'^ 

61.1° 

61.6° 

60.1° 

69.3° 

59.0° 

61.3° 

69.4* 

The  average  rainfall  at  the  Station  for  twelve  years  has  been 
27.73  inches,  with  a  maximum  of  36.88  and  a  minimum  of  22.29, 
but  generally  it  has  been  uniform,  and  as  will  be  seen  by  Table 
78,  very  uniformly  distributed.  During  the  seven  months,  April 
to  October,  inclusive,  the  average  rainfall  has  been  2.86  inches 
per  month,  and  during  the  12  years  of  observation  there  have 
been  but  two  years  in  April,  May  and  September,  and  but  one 
year  in  October  when  the  rainfall  has  been  less  than  one  inch. 
During  the  12  years  the  average  precipitation  during  the  months 
November  to  March,  inclusive,  has  been  1.47  inches  per  month, 
with  a  maximum  of  1.77  and  a  minimum  of  1.21  inches. 

During  the  10  yeai*s  of  observation,  as  will  be  seen  by  refer- 
toce  to  Table  79,  the  average  sunshine  record  for  the  seven 
months,  April  to  October,  inclusive,  has  shown  46.7  per  cent,  of 
possible  sunshine,  i.  e.^  during  these  months  the  sun,  while  above 
the  horizon,  has  been  obscured  by  cloud  a  little  more  than  one- 
half  the  time,  the  maximum  sunshine  having  been  64.5  per  cent. 
of  possible,  and  the  minimum  38.8  per  cent.  During  the  five 
months,  November  to  March,  inclusive,  the  average  of  possible 
sunshine  has  been  27  per  cent.,  with  a  maximum  of  33.7  and  a 
minimum  of  19.1  per  cent,  of  the  possible. 

It  will  be  seen  that  we  are  favored  especially  by  having  the 
sunshine  as  also  the  rainfall  when  it  is  most  needed  for  our  crops. 

The  average  of  the  standard  air  thermometer  (see  Table  81), 
gives  for  10  years,  for  the  months  April  to  October,  inclusive, 
an  average  temperature  of  60.7°  F.,  while  for  the  months  No- 
vember to  March,  inclusive,  the  average  has  been  28.9°  F. 

Table  82  gives  the  monthly  average  from  April  to  October, 
inclusive,  of  soil  temperatures  at  7  a.  m.,  12  m.  and  6  p.  m.,  for 
different  depths  and  for  12  years.  Also  in  same  table  the  gen- 
eral daily  average  for  each  depth  and  each  month. 

It  will  be  observed  that  the  average  daily  observations  taken 
at  12  M.  is  higher  for  depths  of  one  and  two  inches  than  the 
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observations  at  6  p.  m.,  but  at  depths  of  three  inches  and  more 
the  6  p.  M.  observations  are  the  highest  of  the  day,  and  this  is 
true  whatever  the  month  of  observation. 

It  will  be  seen,  also,  that  at  depths  of  18  and  24  inches  the 
temperatures  are  constant  throughout  the  day,  and  this  which- 
ever month  is  considered. 

While  the  general  daily  average  of  all  the  months  is  nearly 
the  same  for  each  depth,  it  is  found  that  there  is  a  general 
increase,  though  slight,  in  the  temperatures  as  we  compare  the 
greater  with  the  less  depths. 

If  we  compare  the  average  monthly  temperatures  for  the 
months  April  to  October,  inclusive,  of  the  air  with  the  soil 
thermometers  of  different  depths  we  find  an  interesting  and 
important  fact  indicated  as  follows : 


thermometor. 

thermometer. 

For  seven  months 

1  inch 

2  inches 

3  inches  

6  inches 

9  inches 

12  inches 

18  inches 

24  inches 

Degrees. 
60.7 
58.7 
58.8 
55.4 
55.4 
60.0 
60.0 
55.4 

Degrees. 
62.3 

For  six  months 

60.8 

For  five  months 

60.2 

For  two  months 

67.4 

For  two  nK)nths 

57.2 

For  three  months 

62.4 

For  three  months 

64.0 

For  two  months 

65.0 

The  excess  of  temperature  after  a  depth  of  three  inches  was 
found  in  the  months  of  August,  September  and  October,  thus 
showing  that  in  the  latter  portion  of  the  season  a  large  reserve 
of  heat  has  been  stored  up  in  the  soil,  modifying  greatly  the 
severity  of  the  winter  and  permitting  probably  a  root  develop- 
ment which  otherwise  could  not  go  on  at  the  lower  temperature 
of  the  air. 
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Commercial  Fertilizers. 

The  New  York  State  Fbbtilizbr  Law. 

CHAP.  437. 

An  Act  for  the  protectioa  aad  eduoation  of  farmers  aad  maaa- 
facturers  in  the  purchase  and  sale  of  fertilizers. 

Approved  by  the  Gk>veraor  May  24,  1890.    Passed,  three-fifths  behig  preeent. 

This  act  was  amended  by 

CHAP.  601,  LAWS  OF  NEW  TOBK. 

An  Act  to  amend  chapter  four  hundred  and  thirty-seven  of  the 
laws  of  eighteen  hundred  and  ninety,  entitled  "  An  act  for 
the  protection  and  education  of  farmers  and  manufacturers 
in  the  purchase  and  sale  of  fertilizers." 

Became  a  law  May  9,  1894,  with  the  approval  of  the  Governor.    Passed, 
three-fifths  being  present. 

Chapter  437,  as  amended  by  Chapter  601,  Laws  of  New  York, 
reads  as  follows: 

Amendments  are  in  italics. 

Section  1.  All  commercial  fertilizers  which  shall  be  offered 
for  sale,  to  be  used  in  this  State,  shall  be  accompanied  by  an 
analysis  stating  the  percentages  contained  therein  of  nitrogen 
or  its  equivalent  of  ammonia,  of  soluble  and  available  phos- 
phoric acid,  the  available  phosphoric  acid  either  to  be  soluble  in 
WBiter  or  in  a  neutral  solution  of  citrate  of  ammonia  as  deter- 
mined by  the  methods  agreed  upon  by  the  American  Society  of 
Agricultural  Chemists,  and  of  potash  soluble  in  distilled  water. 
A  legible  statement  of  the  analysis  of  the  goods  and  of  the  per- 
s<m^f/nri  or  corporation  who  have  mamifacturei  the  same  shall  be 
printed  on  or  attached  to  each  package  of  fertilizer  offered  for 
sale  for  use  in  this  State,  and  where  fertilizers  are  sold  in  bulk, 
to  be  used  in  this  State,  an  analysis  shall  accompany  the  same, 
with  an  affidavit  that  it  is  a  true  representation  of  the  contents 
of  the  article  or  articles. 

§  2.  Manufacturers  residing  in  this  State,  and  agents  or 
sellers  of  fertilizers  made  by  persons  residing  outside  the 
limits  of  this  State,  shall  between  the  first  and  twentieth  days 
of  July,  in  each  year,  furnish  to  the  Director  of  the  N'ew  York 
State  Agricultural  Experiment  Station  at  Geneva,  a  list  of  the 
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commercial  fertilizers  they  manufacture  or  offer  for  sale  for  use 
in  this  State,  with  the  names  or  brands  by  which  they  are  known 
on  the  market,  and  the  several  percentages  of  nitrogen  or  its 
equivalent  of  ammonia,  of  phosphoric  acid,  hoth  soluble  and 
available,  and  of  potash  either  single  or  combined,  contained  in 
said  fertilizer,  as  called  for  in  section  one  of  this  act.  Whenever 
any  fertilizer  or  fertilizing  ingredients  are  shipped  or  sold  in  bulk, 
for  use  by  farmers  in  this  State,  a  statement  must  be  sent  to  the 
Director  of  the  New  York  State  Agricultural  Experiment  Station 
at  Geneva,  giving  the  name  of  the  goods  so  shipped,  and  accom- 
panied with  an  affidavit  from  the  seller,  giving  the  analysis  of 
such  percentage  guaranteed. 

§  3.  Whenever  a  correct  chemical  analysis  of  any  fertilizer 
oflfered  for  sale  in  this  State  shall  show  a  deficiency  of  more  than 
one-third  of  one  per  centum  of  nitrogen  or  its  equivalent  of 
ammonia,  or  one-half  of  one  per  centum  of  available  phosphoric 
acid,  or  one-half  of  one  per  centum  of  potash  soluble  in  distilled 
water,  such  statements  shall  bei  deemed  false  within  the  meaning 
of  this  act.  This  act  shall  apply  to  all  articles  of  fertilizers  oflfered 
or  exposed  for  sale  for  use  in  the  State  of  New  York,  the  selling 
price  of  which  is  ten  dollars  per  ton  or  higher,  and  of  which  they 
are  part  or  parcel,  and  of  any  element  into  which  the}^  enter  as 
fertilizing  materials,  among  which  may  be  enumerated  nitrate  of 
soda,  sulphate  of  ammonia,  dissolved  bone  black  and  bone  black 
undissolved,  any  phosphate  rock,  treated  or  untreated  with  sul- 
phuric or  other  acids,  ashes  from  whatever  source  obtained, 
potash  salts  of  all  kinds,  fish  scrap,  dried  or  undried,  also  all 
combinations  of  phosphoric  acid,  nitrogen  or  potash,  from  what- 
ever source  obtained,  as  well  as  every  article  that  is  or  may  be 
combined  for  fertilizing  purposes. 

§  4.  All  manufacturers  or  dealers  exposing  or  offering  for  sale 
in  this  State  fertilizers  containing  roasted  leather  or  any  other 
form  of  inert  nitrogenous  matter  shall,  in  legible  print,  state  the 
fact  on  the  package  in  which  the  fertilizers  are  exposed  or  oflfered 
for  sale. 

§  5.  Every  person,  firm  or  corporation  violating  any  of  the 
provisions  of  this  act  shall  he  guilty  of  a  misdemeanor^  and  shall 
upon  conviction  thereof,  for  the  first  oflfense,  be  punished  by  a 
fine  of  not  less  than  fifty  dollars,  nor  more  than  two  hundred 
dollars,  and  for  the  second  oflfense  by  double  the  amount  in  the 
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discretion  of  the  court ;  such  fines  to  be  paid  to  the  officer  whose 
duty  it  is  to  enforce  the  provisions  of  this  act,  to  be  used  by  him 
for  that  purpose,  and  to  be  accounted  for  to  the  Comptroller. 

§  6.  The  Director  of  the  New  York  State  Agricultural 
Experiment  Station  at  Geneva  is  charged  with  the  enforce 
ment  of  the  provisions  of  this  act,  and  shall  prosecute  in  the 
name  of  the  people  for  violation  thereof ;  and  for  that  purpose 
he  may  employ  agents,  counsel,  chemists  and  experts,  and  the 
court  of  special  sessions  shall  have  concurrent  jurisdiction  to 
hear  and  determine  charges  for  violating  the  provisions  of  this 
act  committed  in  their  respective  counties,  subject  to  the  power 
of  removal  provided  in  chapter  one  of  title  six  of  the  Code  of 
Criminal  Procedure. 

§  7.  And  the  said  director  of  the  New  York  State  Agricul- 
tural Experiment  Station  at  Geneva,  or  his  duly  authorized 
agents,  shall  have  full  access,  egress  and  ingress  to  all  places  of 
business,  factories,  buildings,  cars,  vessels  or  other  places  where 
any  manufactured  fertilizer  is  sold,  offered  for  sale  or  manu- 
factured. Such  Director  shall  also  have  power  to  open  any  pack- 
age, barrel  or  other  thing  containing  manufactured  fertilizer, 
and  may  take  therefrom  sufficient  samples ;  and  whenever  any 
such  fertilizer  is  so  taken  for  samples  it  may  be  divided  into 
different  portions  and  one  or  more  portions  sealed  in  such  a  way 
that  it  can  not  be  opened  without  upon  examination  giving  evi- 
dence of  having  been  opened  to  the  person  sealing  the  same,  and 
delivered  to  the  person  from  whom  said  sample  is  taken,  or  to 
any  other  person  that  may  be  agreed  upon,  by  the  said  Director 
or  his  agents  who  takes  the  same  and  the  person  from  whom  it 
is  taken,  which  portion  so  delivered  may  upon  consent  of  the 
parties  be  delivered  to  a  chemist  for  the  purpose  of  being 
analyzed  other  than  the  chemist  employed  by  said  Director. 

§  8.  The  sum  of  twenty  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  is  hereby  appropriated  out  of  any  money 
in  the  treasury  not  otherwise  appropriated,  to  be  used  by  said 
director  of  the  New  York  State  Agricultural  Experiment  Sta- 
tion at  Geneva,  as  shall  be  authorized  by  the  Board  of  Control 
thereof,  in  enforcing  the  provisions  of  this  act.  Said  sum  shall 
be  paid  to  said  Director  by  the  Treasurer,  upon  the  warrant  of 
the  Comptroller,  upon  vouchers  to  be  approved  by  the  Comp- 
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troller,  in  such  suras  and  at  such  times  as  said  Director  may 
require,  who  shall  file  a  statement  for  what  purposes  he  desires 
the  same. 

§9.  Agents,  representatives  or  sellers  of  manufactured  fertil- 
izers or  fertilizing  material  made  or  owned  by  parties  outside  of 
this  State  and  offered  for  sale  or  use  in  this  State,  shall  conform 
to  the  provisions  of  this  act  and  shall  be  subject  to  its  penalties, 
and  in  all  particulars  shall  take  the  place  of  their  nonresident 
principals. 

§  10.  Chapter  two  hundred  and  twenty- two  of  the  laws  of 
eighteen  hundred  and  seventy-eight  is  hereby  repealed. 

§  11.  This  act  shall  take  effect  immediately. 


Wood  Ashes. 

Numerous  letters,  accompanied  with  samples,  are  addressed  to 
the  Station,  desiring  analyses  of  the  samples  in  order  to  deter- 
mine whether  they  are  in  fact,  as  they  are  represented  to  be  by  the 
seller  "Pure,  unleached,  Canada,  hard  wood,  ashes." 

It  is  probably  true  that,  during  the  past  20  years,  there  has 
never  been  a  carload  of  ashes  shipped  from  Canada  or  elsewhere 
which  corresponds  to  the  above  description  under  which  many 
hundreds  of  carloads  are  annually  sold  and  used  in  this  country. 

Very  many  carloads  have  within  the  past  two  or  three  years 
been  shipped  into  this  State  from  Canada  with  the  official 
guarantee  that  they  contained  from  4  to  5  per  cent,  of  potash. 
Twenty-one  carloads  averaged  in  guarantee  4.57  per  cent.  Ar 
the  average  of  24  analyses  made  at  this  Station  the  potash  was 
equal  to  5.66  per  cent.,  while  the  maximum  was  8.81  per  cent, 
and  the  minimum  was  3.75  per  cent. 

In  the  Massachusetts  Report  for  1893  analyses  are  given  of 
105  samples  of  wood  ashes  with  the  following  average  results: 


Percent. 

pbosphorto 

add. 


Average  . 
Maximum 
Hinimom 


1.28 

3.76 

.06 


Digitized  by 


Google 


Nbw  Yobk  Agbioultubal  Expbbiment  Station. 


153 


In  the  Connecticut  Report  for  1898,  I  find  analyses  of  19 
samples  of  wood  ashes  averaging  as  follows  : 


Pttrceot. 
potash. 

Per  cent. 
phojghoHc 

Price 
per  Urn, 

Averacre 

4.93 
7.19 
2.81 

1.61 

4.86 

.78 

$11.38 

Maximum    .    .,..,., , 

Minimum  ^ 

^—j 

It  is  clear,  therefore,  that  with  such  wide  variation  in  the  com- 
position of  this  materia],  as  has  been  found  in  Massachusetts, 
Connecticut  and  New  York,  it  is  impossible  to  reply  to  the 
repeated  question  as  to  whether  a  given  sample  is  "up  to 
standard,"  for,  as  has  been  shown,  there  is  no  standard,  and 
should  the  reply  be  that  any  given  sample  is  not  unleached,  hard 
wood,  ashes,  while  it  would  be  literally  true  in  every  case,  it 
would  be  often  unjust  to  the  seller,  who  presumes  them  to  be  as 
he  represents  them.  The  only  way  would  appear  to  be  that  they 
should  be  boughJb  only  upon  a  guaranteed  analysis,  as  are  other 
fertilizing  materials. 

In  the  Handbook  of  Experiment  Station  Work  published  by 
the  U.  S.  Department  of  Agriculture,  p.  411,  the  following  per- 
centages of  potash  and  phosphoric  acid  are  given  in  the  ashes  of 
several  air-dry  woods. 


Ash 

Chestnut   . . . 
Doffwood  . . . 

Hidtory 

Oak,  post  ... 
Oak,  red  .... 
Oak,  white  . . 
Pine,  Georgia 
Pine,  yellow . . 
Pine,  black . . 
Sycamore  . . . , 

Average  . 


Per  cent. 


.32 
.16 
.68 
.48 
.77 
.67 
.26 
.33 
.23 
.21 
.99 


.46 


Per  cent, 
potaab. 


46.04 
18.10 
28.04 
28.60 
21.92 
24.66 
42.16 
16.36 
19.70 
14.30 
23.17 


26.64 


Per  oent. 

phosphoric 

add. 


3.68 
6.76 
8,61 

11.97 
9.00 

10.66 
9.48 
3.82 
4.18 
4.33 

12.23 


7.67 


20 
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It  will  be  seen,  therefore,  that,  as  the  average  of  the  above 
analyses,  there  was  found  in  the  air-dry  wood  approximately 
one-half  of  1  per  cent,  of  ash,  and  that  this  ash  contained 
upon  an  average  one- quarter  of  its  weight  of  potash  and  one- 
thirteenth  of  its  weight  of  phosphoric  acid. 

In  order  to  determine  the  results  in  a  manner  comparable 
with  actual  practice,  about  an  equal  weight  each  of  the  following 
varieties  of  air-dried  hard  and  soft  woods  were  taken,  and  each 
lot  was  burned  in  a  furious  fire  in  an  open  hearth,  with  the  fol- 
lowing results : 


Hardwoods. 

Elm. 

Soft  maple. 

Birch. 

Beech. 

Maple. 

Chestnut. 

White  ash. 

Hickory. 

Red  oak. 

Cherry. 

White  oak. 

Red  elm. 

Iron  wood. 


Softwoods. 

Spnice. 
Pine. 

Basswood. 
Hard  pine. 
Hemlock. 
White  wood. 


The  per  cent,  of  ash  obtained  from  the  hard  woods  was  .638 
and  from  the  soft  woods  it  was  .513. 
These  ashes  contained  as  follows : 


Total  phosphoric  acid 

Insoluble  phosphoric  acid. 
Available  phosphoric  acid 
Potash , 


Hard  woods, 
per  cent. 


2.00 

.76 

1.26 

13.09 


Softwoods, 
percent. 


3.10 

.63 

1.47 

6.94 


In  order  to  determine  the  approximate  loss  by  burning  at  the 
high  temperature  of  the  hearth,  approximately  equal  quantities 
of  the  same  woods  were  taken  and  incinerated  at  a  very  low 
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temperature  and  there  was  found  in  the  ash  of  the  hard  woods 
17.35  per  cent,  of  potash  and  in  the  ash  of  the  soft  woods  9.61 
per  cent,  of  potash. 

From  the  above  results  it  will  be  clearly  seen  that  pure, 
unleached,  hard  wood,  ashes  of  which  we  hear  so  much  is  an 
evanescent  dream  and  a  fiction,  for  there  is  nothing  approaching 
it  found  in  the  markets. 

While  it  is  probably  true  that  ashes  are  bought  for,  and  their 
beneficial  effects  is  mainly  due  to,  the  potash  they  contain,  it  is 
clear  that  the  potash  is  thus  obtained  at  an  excessive  price  as 
compared  with  its  commercial  value  in  the  several  potash  salts 
of  the  German  mines,  but  it  must  not  be  forgotten  that  the  other 
constituents  of  ashes  have  an  agricultural  value,  direct  or 
indirect,  which  may  often  justify  their  application  even  at  their 
present  prices  and  average  composition ;  but  it  is  important  for 
the  purchaser  to  remember  that  there  is  really  no  significance  in 
the  term  '*  pure,  unleached  ashes,"  and  a  guaranteed  per  cent,  of 
potash,  as  also  freedom  from  any  adulteration,  should  be  insisted 
upon,  since  it  would  be  an  easy  matter  to  increase  the  percentage 
of  potash  by  admixture  with  a  suiBcient  quantity  of  the 
cheaper  potash  salts. 

Analyses  of  Commercial  Fertilizers. 

I  desire  again,  in  connection  with  the  matter  of  fertilizer  con- 
trol, to  call  attention  to  the  emphatic  indorsement  of  the 
committee  of  the  New  York  State  Grange,  especially  in  refer- 
ence to  this  feature  of  our  work  at  the  Station.  The  New  York 
State  Grange  annually  appoints  as  one  of  the  standing  commit- 
tees three  members  to  visit  and  report  upon  the  Experiment 
Station  at  Geneva,  and  at  the  recent  annual  meeting  of  the 
grange  this  committee  made  an  extended  and  highly  commenda- 
tory report  of  what  they  learned  during  an  entire  day  spent  in 
personal  inspection  of  the  work  of  the  Station.  In  this  report 
they  say : 

"  Your  committee  would  say  that,  in  our  opinion,  the  Station 
does  pay,  and  pay  many,  many  times  over,  to  the  farmers  of  this 
State,  all  that  it  has  ever  cost  or  will  cost  them.  The  farmers  of 
this  State  now  purchase  commercial  fertilizers  to  the  amount  of 
$4,000,000  annually,  and  you  can  readily  see  that  information  on 
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this  subject  is  of  vast  importance  financially.  Tour  committee 
was  impressed  with  the  fact  that  no  other  line  of  Station  work 
has  resulted  in  such  an  actual  and  present  saving  of  dollars  and 
cents  to  the  farmers  of  this  State  as  the  analysis  of  commercial 
fertilizers.  It  enables  the  farmer  to  buy  intelligently,  and  no 
manufacturer  can  long  do  business  whose  goods  do  not  come  up 
to  his  analysis  when  analyzed  at  the  Station." 

In  the  report  of  the  Chemist  analyses  will  be  fo;ind  of  235  sam- 
ples of  fertilizers,  nearly  all  of  different  brands,  offered  for  sale 
in  this  State  in  the  spring  of  1894. 

The  average  composition  of  these  different  brands,  as  found 
upon  analysis,  and  the  maximum  and  minimum  amounts  guaran- 
teed of  each  constituent,  is  given  in  the  following  table : 

AvsBAGE    Composition    of   Commercial   Febtilizbbs,   Spring    of 

1894. 

.  Percent* 

Nitrogen,  maximum  amount  guaranteed 3.597 

Nitrogen,  minimum  amount  guaranteed 2 .  837 

Nitrogen,  amount  found  by  analysis 8 .  021 

Available  phosphoric  acid,  maximum  amount  guaranteed 10. 149 

Available  phosphoric  acid,  minimum  amount  guaranteed  ....  7 .  992 

Available  phosphoric  acid,  amount  found  by  analysis 8 .  334 

Total  phosphoric  acid,  maximum  amount  guaranteed 13 .  000 

Total  phosphoric  acid,  minimum  amount  guaranteed 12 .  325 

Total  phosphoric  acid,  amount  found  by  analysis 12 .  943 

Potash,  maximum  amount  guaranteed 5 . '  00 

Potash,  minimum  amount  guaranteed 4 .  905 

Potash,  amount  found  by  analysis 5.317 


The  maximum  amount  guaranteed  of  the  nitrogen  and  avail- 
able phosphoric  acid  is  27  per  cent,  greater  than  the  minimum 
amounts  guaranteed,  and  the  maximum  amount  of  potash  is  16 
per  cent,  greater  than  the  minimum  amounts  guaranteed.  This 
is  a  very  considerable  difference ;  but,  as  has  been  already  shown, 
is  very  misleading  to  the  purchaser,  since  there  really  is  no  guar- 
antee at  all  above  the  minimum  amount,  and  yet  of  the  entire 
number  of  brands  analyzed  there  are  but  14  which  do  not  give 
maximum  and  minimum  amounts.  This  matter  will  be  referred 
to  again. 


Digitized  by 


Google 


New  Yobk  Aobioultctbil  Expbbiicbnt  Station. 


15T 


Tbadb  Values  of  Fbbtilizing  Inobbdibntb  in  Raw  Matbbials 
AND  Chemicals,  Adopted  by  Expebimbnt  Stations. 


Nitrogen  in*  ammonia  salts 

Nitrogen  in  nitrates 

Organic  nitrogen  in  dry  and  fine  ground  iish,  meat 

and  blood,  and  in  high-grade  mixed  fertilizers 
Organic  nitrogen   in   cotton-seed  meal  and  castor 

pomace 

Organic  nitrogen  in  fine  ground  bone  and  tankage . 
Organic  nitrogen  in  fine  ground  medium  bone  and 

tankage  

Organic  nitrogen  in  medium  bone  and  tankage  . . 

Organic  nitrogen  in  coarse  bone  and  tankage 

Organic  nitrogen  in  hair,  horn  shavings  and  coarse 

fish  scraps 

Phosphoric  acid,  soluble  in  water 

Phosphoric  acid  soluble  in  ammonium  citrate  . . . 

Phosphoric  acid  in  fine  bone  and  tankage 

Phosphoric  acid  in  fine  medium  bone  and  tankage 
Phosphoric  acid  in  medium  bone  and  tankage . . . 

Phosphoric  acid  in  coarse  bone  and  tankage 

Phosphoric   acid   in  fine   ground   fish,   cotton-seed 

meal,  castor  pomace  and  wood  ashes 

Phosphoric  acid  insoluble  in  ammonium  citrate,  in 

mixed  fertilizers ; 

Potash  as  high-grade  sulphate,  in  forms  free  from 

muriates  (chlorides)  in  ashes,  etc 

Potash  in  muriate 


18M. 


Geo  taper 

p  UDd. 


17 
15i 

m 

16i 
16 

12 

1 

7 

6i 

6 

6 

6 

4 

3 


16M 
Centt 


^enttper 
ponod. 


4i 


19 
Ui 

18^ 

15 
16i 

16 
IS 

7 

7 
6 
Si 

H 
H 

3 


5 
% 
6 


Of  the  fertilizers  analyzed  there  were  179  brands,  of  which 
the  selling  price  to  consumers  was  ascertained,  and  of  these  179 
the  following  table  gives  the  average  composition  as  found  by 
analysis,  the  maximum  and  minimum  guarantee,  and  the  average 
price  to  the  farmer : 

Far  oent.. 

Nitrogen,  maximum  amount  guaranteed 3 .  507 

Nitrogen,  minimum  amount  guaranteed 2 .  758 

Nitrogen,  amount  found  by  analysis 2 .  942 

Available  phosphoric  acid,  maximum  amount  guaranteed. ...  10.137 

Available  phosphoric  aoid,  minimum  amount  guaranteed. . . .  8.059- 

Available  phosphoric  acid,  amount  found  by  analysis 8.333 
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percent. 

Total  phosphoric  acid,  maximam  amount  guaranteed 12 .509 

Total  phosphoric  acid,  minimum  amount  guaranteed  10 .  221 

Total  phosphoric  acid,  amount  found  by  analysis 10 .  830 

Potash,  maximum  amount  guaranteed     5 . 576 

Potash,  minimum  amount  guaranteed 4 .  862 

Potash,  amount  found  by  analysis 5 .  279 

Average  selling  price  to  farmers $32  25 

If  we  consider  the  amount  of  nitrogen,  phosphoric  acid  and 
potash  found  as  in  each  case  100,  the  following  will  show  the 
relative  amounts  in  the  minimum  and  maximum  guarantees  of 
each  constituent : 


Nitrogen 

Available  phosphoric  acid. 

Total  phosphoric  acid 

Potash 


100 

119.2 

93.6 

100 

121.6 

96.7 

100 

115.5 

•  94.4 

100 

105.6 

92.1 

Average 100         115.5         94.8 

It  will  be  seen  that  this  year,  as  has  been  shown  also  hereto- 
fore, the  manufacturers  appear  to  be  able  to  keep  much  nearer 
to  their  minimum  guarantees,  since  upon  an  average  they  exceed 
the  former  only  5.8  per  cent.,  while  they  fall  short  16.5  per  cent, 
in  maintaining  the  maximum  guarantee. 

If  we  estimate  the  average  value  of  'their  fertilizers,  allowing 
even  maximum  prices  for  the  several  constituents,  as  18^  cents 
per  pound  for  nitrogen,  5^  cents  for  available  phosphoric  acid, 
2  cents  for  insoluble  phosphoric  acid,  and  4^  cents  for  potash, 
we  find  the  average  fertilizer  to  be  worth  as  follows,  per^ton  of 
2,000  pounds: 

68.8  pounds  nitrogen  at  18^  cents $10.88 

166 . 7  pounds  available  phosphoric  acid  at  5^  cents 9.17 

49.9  pounds  insoluble  phosphoric  acid  at  2  cents 1  00 

105 .6  pounds  potash  at  4|  cents 4  75 

Total. $25.80 


The  average  selling  price  of  these  179  brands  was  $32.25  per 
ton,  $6.45,  or  25  per  cent.,  above  the  average  valuation  of  these 
goods. 
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ISecent  quotations  show  that  potash  as  high-grade  muriate  can 
be  landed  in  Geneva,  by  the  ton,  at  not  exceeding  4|  cents  per 
pound,  and  nitrogen  as  nitrate  of  soda,  at  15|  cents  per  pound, 
and  soluble  phosphoric  acid  at  5  cents  per  pound. 

At  these  prices  our  average  fertilizer  would  cost  $21.77  per 
ton  instead  of  $25.80,  and  there  would  be  a  saving  of  $10.48  per 
ton,  which  would  well  pay  for  the  cost  of  mixing. 

This  matter  of  the  possible  saving  to  the  farmer  in  the  cost  of 
the  commercial  fertilizers  which  he  uses  is  urged  upon  his  atten- 
tion, not  because  there  is  reason  to  think  he  is  being  defrauded 
by  manufacturers  and  dealers,  for,  conducted  as  this  great  indus 
try  is,  there  is  reason  to  believe  that  the  necessary  expenses 
attending  the  business  are  so  numerous  and  in  the  aggregate  so 
great  that  the  apparent  difference  between  the  first  cost  to  the 
manufacturer  and  the  price  at  which  the  product  reaches  the 
consumer  dwindles  to  a  very  narrow  margin  of  actual  profit. 

But  while  it  is  obvious  that  there  is  room  for  a  very  consider- 
able saving  in  cost  provided  a  few  enterprising  farmers  unite  and 
mix  their  own  fertilizers,  there  is,  in  such  a  course,  reason  to 
believe  that  a  far  greater  intelligence  will  soon  be  manifest  in  the 
study  of  the  general  principles  underlying  this  question  of  the 
use  of  fertilizers.  Besides,  also,  the  farmers  who  buy  their  raw 
fertilizing  constituents  and  mix  them  will  be  certain  as  to  the 
character  of  the  mixture  which  they  use  and  able,  therefore,  the 
more  intelligently  to  determine  whether  its  results  justify  its 
continued  use  or  appear  to  demand  a  modificati  n. 

At  the  present  time  potash  salts,  muriate,  sulphate  or  kainit  of 
various  degrees  of  purity,  sulphate  of  ammonia,  nitrate  of  soda, 
superphosphates,  ground  bone,  dried  blood,  fish  scrap  and  tank- 
age, can  be  bought  as  readily  and  with  as  little  danger  of  fraud  as 
can  salt,  soap  or  sugar,  but  this  is  by  no  means  true  of  the  so-called 
mixed  fertilizers  found  in  the  market,  since  the  manufacturers  are 
unwilling  to  place  confidence  in  their  customers  and  tell  them 
what  they  have  to  sell.  It  would  seem  that  this  policy  would  at 
once  cause  every  one  making  mixed  fertilizers  to  prepare  their 
own,  even  were  they  to  do  so  at  greater  cost  rather  than  at  a 
saving. 

To-day  anyone  who  may  desire  can  buy  in  quantity  powdered 
leather,  horn  and  hoof  meal  and  many  other  products  of  like 
character,  the  fertilizing  value  of  which  is,  to  say  the  least,  ques- 
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tionable,  but  what  prominent  manufacturer  is  willing  to  acknowl- 
edge that  he  uses  either  of  the  above  as  an  ingredient  of  one  or 
another  of  the  several  brands  of  fertilizers  he  may  be  placing 
upon  the  market  ?  It  was  but  recently  that  a  farmer  handed  me 
a  fragment  of  a  roasted  hoof,  which  in  its  present  condition  had 
by  chance  got  into  the  fertilizer  which  he  had  bought.  With 
this  evidence  who  can  doubt  but  that  the  nitrogen  present  in  this 
particular  fertilizer  was  supplied  wholly  or  in  part  from  this 
niaterial,  the  agricultural  value  of  which  is,  with  our  present 
knowledge,  so  uncertain,  who  can  doubt  that  while  the  above 
enumerated  and  probably  worthless  materials  can  be  found  so 
abundantly  in  our  markets,  that  there  is  a  large  though  secret 
demand  for  them,  and  that  this  demand  comes  from  some  of  the 
manufacturers  of  commercial  fertilizers. 

The  law  of  this  State  does  not  forbid  the  use  of  leather  or  any- 
thing else  by  the  manufacturers,  but  in  the  case  of  "roasted 
leather  or  any  other  form  of  inert  nitrogenous  matter,"  it  shall 
Tt)e  the  duty  of  the  manufacturer  or  dealer  to  state  the  fact  in 
legible  print  on  the  package  in  which  the  fertilizers  are  exposed 
or  offered  for  sale.  (See  section  4  of  the  Fertilizer  Law.)  Such 
fact,  so  far  as  I  know,  has  not  been  stated  upon  any  brand  of 
fertilizer  offered  for  sale  in  this  State. 

Certain  manufacturers  appear  unwilling  to  state  their  formulas 
for  compounding  their  several  products,  as  though  there  was 
some  great  secret  hidden  beneath,  revealing  which  would  seri- 
ously injure  their  trade.  Now  and  then  we  hear  in  discussion 
about  the  wonderful  virtue  of  "well-balanced  formulas,  etc., 
etc.,"  the  absurdity  of  which  claim  can  be  easily  established  by 
a  few  illustrations  taken  from  the  fertilizers  analyzed  and 
reported  in  this  report. 

Among  the  235  samples  analyzed  41  were  of  brands  mentioned 
as  potato  manures.  The  average  selling  price  of  these  41 
potato  manures  was  $35.34  per  ton.  On  the  theory  that  there 
was  something  in  this  well-  balanced  formula  talk,  we  might  rea- 
sonably expect  to  find  approximate  agreement  among  these  41 
brands,  while  as  a  matter  of  fact  we  do  find  that  they  are  sub- 
ject to  widest  variation,  agreeing  in  nothing  except  that  in  the 
opinion  of  all  the  manufacturers  a  potato  manure  should  contain 
all  three  of  the  leading  fertilizing  constituents,  viz.:  Phosphoric 
acid,  potash  and  nitrogen. 
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I  give  below  the  average  composition  of  the  41,  as  also  the 
maximum  and  minimum  percentages  of  each  constituent. 


Average  of  38 
Maximum  . . . . 
Minimum 


Nitrogen, 
percent. 


3.32 
5.69 
1.53 


▲TaHable 

phosphoric 

acid,  per  oent. 


5.37 
10.74 

4.84 


Potash, 
percent. 


6.45 

11.58 

2. .^6 


It  will  be  seen  that  the  maximum  and  minimum  of  nitrogen 
in  these  41  samples  varies  as  100  to  372,  the  available  phosphoric 
acid  as  100  to  222,  ana  the  potash  as  100  to  492. 

The  same  fact  appears  in  reference  to  the  special  tobacco- 
manures,  of  which  there  were  eight  reported  and  analyzed. 


Average  of  8 
Maximum  . . . 
Minimum  . . . 


Nitrogen, 
percent. 


2.89 
6.21 
2.04 


Available 

phoaph  I  lo 

add,  per  cent. 


8.25 
9.83 
3.50 


Potash, 
per  cent. 


4.64 

11.19 

2.38 


As  with  the  several  potato  specials,  here  too  we  find  wide 
variation,  in  the  nitrogen  varying  as  100  to  304,  the  available 
phosphoric  acid  as  100  to  281,  and  the  potash  as  100  to  470. 

One  more  illustration  will  only  serve  to  emphasize  the  absurdity 
of  this  often  presented  claim. 

There  were  12  special  cabbage  fertilizers  analyzed  and  the 
average  selling  price  of  the  12  was  $36.88.  The  average  analysis 
and  variations  of  these  are  given  below : 


Average  <.f  12 
Maximum  . . . . 
Minimum 


NItr  gen, 
per  cent. 


4.61 
7.92 
2.89 


Available 

pho-phoric 

acid,  per  cent. 


6.69 
8.19 
4.97 


Potash. 
Per  cent. 


7.03 

11.16 

3.16 


Here  again  we -find  the  nitrogen  in  these  12  varying  as  100 
to  274,  the  available  phosphoric  acid  as  100  to  164,  and  the  potash 
as  100  to  353. 
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The  Mixing  of  Fertilizers. 

The  following  represent  the  average  prices  of  the  best  fertil- 
izing materials,  per  ton  of  2,0  JO  pounds,  in  the  city  of  New  York 
during  the  fall  of  1894: 

Nitrate  of  sKla,  96  per  cent,  pure,  containing  15.81  per  cent, 
of  nitrogen,  $4:6  ;  equal  to  14.55  cents  per  pound  for  nitrogen. 

Sulphate  of  ammonia,  95.25  per  cent,  pure,  containing  20.2 
percent,  of  nitrogen,  $74;  equal  to  18.07  cents  per  pound  for 
nitrogen. 

Muriate  of  potash,  81.5  per  cent,  pure,  containing  the  equiv- 
alent of  51.46  per  cent,  of  potash,  $40 ;  equal  to  3.89  cents  per 
pound  for  potash. 

Sulphate  of  potash,  92.5  per  cent,  pure,  containing  50  per  cent, 
potash,  $i6.2.^,  equal  to  4.625  cents  per  pound  for  potash. 

Acid  phosphate,  containing  15  per  cent,  soluble  phosphoric  acid, 
$12.75,  equal  to  4.«e5  cents  per  pound  for  soluble  phosphoric  acid. 

The  above  constitute  the  very  highest  grades,  and  the  most 
expensive  fertilizing  materials  in  our  markets. 

Lower  grades  of  muriate  and  sulphate  of  potash  and  of  acid 
phosphates  can  be  obtained  at  prices  which  would  considerably 
reduce  the  cost  per  pound  of  potash  and  phosphoric  acid;  also  in 
place  of  the  expensive  nitrate  and  ammonia  salts,  fish  scrap, 
tankage,  dried  blood  and  other  forms  of  nitrogenous  compounds 
could  be  used,  thereby  very  appreciably  reducing  the  cost. 

L»  t  us  suppose  that  we  desire  from  the  above  chemicals  to  mix 
several  fertilizers  representing  the  average  analyses  given  of  the 
235  fertilizers  analyzed,  also  one  having  the  average  composition 
of  the  41  potato  manures,  also  another  having  the  composition  of 
the  average  of  the  eight  tobacco  manures,  and  finally  one  with 
the  average  composition  of  the  12  cabbage  manures. 

These  average  analyses  are  as  follows : 


Average  of  236  fertilizers 

Average  of  41  potato  fertilizers  . . 
Average  of  8  tobacco  fertilizers  . . 
Average  of  12  cabbage  fertilizers. 


Nitrogen, 
per  oent 


3.02 
3.22 
2.89 
4.61 


Phofiphoric 

acid,  per 

Cent. 


8.33 
5.37 
8.25 
6.69 


P..1 
per 


5.32 
6.45 
4.64 
7.03 
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It  will  be  seen  that  2,000  pounds  of  each  must  contain  as 
follows : 


Nitrogen, 
poondt. 

PhoFphorlo 
poundi. 

PotMfa, 

pounds. 

1 

Average  of  235  fertilizers 

60.4 
64.4 

57.8 
92.2 

166.7 
107.4 
165.0 
138.8 

106.3 

2 
3 
4 

Average  of  41  potato  fertilizers  . . . 
Average  of  8  tobacco  fertilizers  . . . 
Average  of  12  cabbage  fertilizers. . 

129.0 

92.8 

140.6 

In  order  that  the  nitrogen  may  not  be  wholly  as  nitrate  and 
in  danger  of  being  in  part  lost  before  it  is  demanded  by  the 
growing  crop,  we  will  supply  half  in  the  form  of  nitrate  of  soda 
and  half  as  ammonia  sulphate. 

In  the  tobacco  manure  we  will  supply  the  potash  in  the  form 
of  sulphate. 

In  order  to  supply  the  necessary  amounts  of  the  fertilizing 
constituents  given  in  the  above  table  it  will  be  necessary  to  take 
as  follows : 


POUNDS. 


Nitrate  of  soda 

Sulphate  of  ammonia 
Mnriate  of  potash  . . , 
Sulphate  of  potash . . . 
Acid  phosphate 


Piaster. 


of  9897«r- 
tUisen. 


199 
150 

207 


1,111 


1,667 


2,000 


▲verftge  of 
41  pouto 
fertUiieni. 


203 
160 
251 


716 


1,330 
670 


2,000 


▲▼erftge  of 
6  tobacco 
fartUlzert. 


292 
228 
273 


892 


1,685 
315 


2,000 


▲▼erngo  of 
ISoAbtege 
ferUllsertf. 


183 
143 


186 
1,100 


1,613 

388 


2,000 


Should  one  prefer  using^potash  in  the  form  of  sulphate  in  the 
potato  manure,  the  required  129  pounds  would  be  furnished  by 
258  pounds  of  the  sulphate  in  place  of  the  251  pounds  of 
muriate. 
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The  cost  per  ton  of  the  four  fertUizers  mentioned  above  at  the 
prices  already  given  would  be  as  follows : 


Nitrate  of  soda 

bulpbate  of  ammonia. 

Acid  phosphate 

Muriate  of  potash  . . . . 
Sulphate  of  potash. . . . 


Cost  per  ton 


of  285  ana- 
lyzed. 


$4  39 
5  46 

7  09 
4  14 


$21  08 


A-Terage  of 
41  potato 
manurea. 


$4   69 
5   82 

4  67 

5  02 


$20  10 


Average  rf 
8  tobacco 
manures. 


$4  20 
5  22 
7  01 
3  61 


$20  04 


▲▼eraire  of 
U  cabbage 


$6    71 
8  33 

5  69 

6  50 


$27  23 


To  the  above  there  would  have  to  be  added  about  §3.50  as 
freight  from  New  York  city  to  the  central  part  of  the  State, 
although  in  car  lots  the  item  of  freight  could  be  reduced  to  about 
$2.50  per  ton. 

It  will  be  seen  that  in  each  of  the  fertilizers  compounded 
plaster  has  been  added  in  order  to  make  up  the  required  2,000 
pounds ;  in  place  of  this  dry  earth  could  be  used,  although  plaster 
is  of  itself  a  desirable  fertilizer  and  adds  to  the  value  of  the 
mixture. 

If  we  allow  $3.50  as  the  cost  of  freight  we  have  the  foU'^wing 
average  retults  in  selling  prices,  cost  of  making  and  arapunt 
saved  per  ton. 


Selling 
price. 

Cost  of 
making. 

$32  25 
85  34 
32  33 
36  88 

$24   58 
23   60 
23  54 

30  7^ 

Difference 


Average  of  235  fertilizers 

Average  of  41  potato  manures. . 
Average  of  8  tobacco  manures. . 
Average  of  12  cabbage  manures 


$7  67 

11  74 

8  79 

6  15 


It  is  of  course  to  be  kept  in  mind  that  in  the  above  mixed  fer- 
tilizers, the  preparation  of  which  has  been  explained,  there  has 
been  used  in  every  case  the  very^best  chemicals  to  be  found  in 


Digitized  by 


Google 


New  Yobk  Agbiooltubal  Expxsihent  Station*        165 

the  market,  which  chemicals  are  used  but  very  sparingly,  if  at  all, 
by  the  general  manufacturer,  and  that  by  using  the  cheaper 
forms  and  lower  grades  for  the  nitrogen,  phosphoric  acid  and 
potash  required,  a  very  great  decrease  in  the  cost  of  home  manu- 
factured fertilizers  would  result. 

The  addition  of  a  certain  amount  of  plaster  in  the  four  fer- 
tilizers compounded  above,  may  seem  to  give  some  ground  to  a 
very  common  belief  that  in  the  ordinary  commercial  fertilizer! 
of  the  market  there  is  generally  added  some  similar  material  as 
a  "filler,"  but  such  view  is  wholly  erroneous  and  does  great 
injustice  to  the  manufacturers. 

It  is  not  unusual  to  receive  letters  from  those  who,  having  a 
convenient  deposit  of  peat  or  muck,  are  of  the  impression  that 
such  deposit  may  be  made  the  basis  of  a  fertilizer,  and  that  it  is 
only  necessary  to  add  certain  compounds  containing  nitrogen, 
potash  and  phosphoric  acid,  to  secure  a  mixture  fully  equal  to  the 
leading  brands  of  fertilizers  found  for  sale. 

By  reference  to  the  table  giving  the  amounts  of  nitrogen, 
phosphoric  acid  and  potash  in  the  touip  fertilizers  compounded,  it 
will  be  seen  that  there  was  in  a  ton  of  each  th^  following: 


Average  of  235  fertilizers 

Average  of  41  potato  fertilizers. . 
Average  of  8  tobacco  fertilizers. . 
Average  of  12  cabbage  fertilizers. 


Nitrogen, 
pouiulB. 


60.4 
64.4 
67.8 
92.2 


Phospho- 
ric add, 
potinda. 


166.7 
107.4 
166.0 
133.8 


Potash, 
pounds. 


106.3 

129.0 

92.8 

140.6 


TV>tal 
pounds. 


333.4 
300.8 
316.6 
866.6 


It  will  be  seen  that  besides  these  three  fertilizing  constituents, 
there  would  be  present  in  each  ton  of  other  matter,  of  which  no 
account  is  given  in  analysis  or  guarantee,  the  following  number 
of  pounds,  viz. :  In  No.  1,  1,666.6  pounds ;  in  No.  2,  1,699.2 
pounds ;  in  No.  3, 1,684.4  pounds ;  and  in  No.  4, 1,633.4  pounds, 
an  average  of  83.54  per  cent,  of  the  total  weight  of  the  fer- 
tilizers.   Or  if  we  consider  the  composition  of  these  four  we  shall 
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find  that  the  total  per  cent,  of  nitrogen,  phosphoric  acid  and 
potash  in  the  four  is  as  follows:  In  No.  1,  i6  67  percent.;  in 
No.  2,  16.04  per  cent. ;  in  No.  3, 15.78  per  cent.;  and  in  No  4, 
18.33  per  cent.,  an  average  of  16.46  per  cent.,  leaving,  as  we  saw 
above,  t3.54  per  cent,  unaccounted  for.  But  this  large  excess  of 
comparatively,  if  not  actually,  worthless  matter  is  necessitated 
from  the  fact  that  three  fertilizing  constituents,  nitrogen,  phos- 
phoric acid  and  potash,  are  not  to  be  found  as  such  in  the  mar- 
kets, and  the  manufacturers  of  fertilizers  are  forced  to  rely  upon 
the  several  commercial  products  which  contain  them,  alscw  since 
these  products  which  contain  them  in  largest  quantity  command 
relatively  the  highest  market  prices,  the  manufacturer  contents 
himself  with  those  which  will  serve  his  purpose  in  preparing  any 
given  brand  and  which  may  be  bought  at  relatively  the  lowest 
price. 

Commercial  Fertilizers  Sold  in  New  York  State. 

During  the  last  three  years  an  effort  has  been  made  to  deter- 
mine the  aggregnie  sales  of  the  diflferent  kinds  of  fertilizing 
materials  annuvUy  sod  in.  this  State.  A  circular  letter  was 
addressed  to  the  .various  manufacturers  doing  business  in  this 
State,  requesting  information  as  to  the  aggregate  of  their  sales, 
and  also  the  quality  of  the  fertilizers  sold,  in  order  that  infor. 
mation  m^'ght  be  obtained  as  to  the  relative  consumption  of 
phosphoric  acid,  potash  and  nitrogen  compounds.  It  is  not 
intended,  of  course,  to  mfike  public  the  details  of  individual 
business,  but  to  secure  such  general  information  concerning  this 
trade  as  would  appear  to  be  of  value  to  both  manufacturers  and 
consumers  of  these  products. 

In  the  main  the  manufacturers  thus  addressed  have  promptly 
responded  to  the  circular  asking  for  this  information.  In  several 
cases  no  replies  have  been  received,  while  in  a  few  oases  a  fear 
has  been  expressed  lest  the  inforination  thus  given  might 
transpire. 

To  allay  any  such  fear  in  the  future,  and  in  order  that  na 
information  given  in  this  report  can  be  manipulated  in  such  & 
way  as  to  enable  one  manufacturer  to  approximately  estimate 
the  sales  of  another,  it  is  thought  best  not  to  indicate  in  any  way 
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those  manufactarers  who  have  not  reported,  and  to  assure  those 
who  have  done  so,  that  so  soon  as  the  sales  received  from  them 
have  been  tabulated,  every  report  has  been  burned  so  that  there 
does  not  now  exist  in  possession  of  the  Station  any  information 
other  than  that  embodied  in  the  following  statement : 

Aggregate  Amounts  of  Fertilizers  Reported  as  Sold  in  this 
State  During  the  Year  Ending  November  i,  1894. 

Tool. 

Number  of  tons  of  complete  manure  for  spring  use. . .  39422 . 7 

Number  of  tons  of  complete  manure  for  fall  use 89:67.8 

Number  of  tons  of  ammoniated  superphosphates  with- 
out potash,  including  dissolved  bone,  etc.,  for  spring 

use 161.5 

Number  of  tons  of  ammoniated  superphosphates  with- 
out potash,  including  dissolved  bone,  etc.,  for  fall 

use 72.0 

Number  of  tons  of  ground  bone  for  spring  use 2850 . 5 

Number  of  tons  of  ground  bone  for  fall  use 2681 . 8 

Number  of  tons  of  kainit  for  spring  use 287 . 1 

Number  of  tons  of  kainit  for  fall  use 33 . 0 

Number  of  tons  of  muriate  of  potash  for  spring  use. .  233.0 

Number  of  tons  of  muriate  of  potash  for  fall  use 65 . 7 

Number  of  tons  of  nitrogenous  matter : 

(a)  Ammonium  sulphate  for  spring  use 13.0 

Ammonium  sulphate  for  fall  use 12.0 

(b)  Sodium  nitrat  for  spring  use 79 .0 

Sodium  nitrat  for  fall  use 4.5 

(c)  Blood,  ammonite,  etc.,  for  spring  use  1149 .0 

Blood,  ammonite,  etc ,  for  fall  use 911 .0 

Number  of  tons  of  plain  superphosphates,  including 
both  dissolved  bone  black  and  S.  C.  acid  phosphates 
for  spring  use 1781  •  5 

Number  of  tons  of  plain  superphosphates,  including 
both  dissolved  bone  black  and  S.  C.  acid  phosphates 
for  fall  use 843.8 

Total 59528.9 
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Names  of  Manufacturers  Offering  Fertilizers  for  Sale  in  the 
State  During  1894. 

Acme  Fertilizer  Co.,  Maspeth,  Queens  Co.,  N.  T. 

Allentown^Manufacturing  Co.,  AUentown,  Pa. 

Armour  &  Co.,  Chicago,  111. 

H.  J.  Barker  &  Brother,  93  William  street,  New  York,  N.  Y- 

Baltimore  Guano  Co.,  Canton,  Md. 

Bowker  Fertilizer  Co.,  43  Chatham  street,  Boston,  Mass. 
f   Bradley  Fertilizer  Co.,  Boston,  Mass. 

Brown  ife  Oilman,  10  S.  Delaware  avenue,  Philadelphia,  Pa. 

E.  B.  Chapin,  Rochester,  N.  Y. 

Chemical^Company  of  Canton,  Baltimore,  Md. 
;    The  Chesapeake  Guano  Co.,  Baltimore,  Md. 

The  Chicopee  Guano  Co.,  Baltimore,  Md. 

Clark's  Cove  Fertilizer  Co.,  81  Fulton  street.  New  York,  N.  Y. 
{  Cleveland  Dry er^Co.,  Cleveland,  O. 

E.  Frank  Coe  Co.,  16  Burling  Slip,  New  York,  N.  Y. 
^  Peter  Cooper's  Glue  Factory,  17  Burling  Slip,  New  York,  N.  Y. 

Crocker  Fertilizer  and  Chemical  Co.,  BulBfalo,  N.  Y. 

E.  A.  Cross,  North  Parma,  N.  Y. 

Cumberland  Bone  Phosphate  Co.,  Portland,  Me. 

Dambman  Brothers  &  Co.,  Baltimore,  Md. 

Danbury  Fertilizer  Co.,  Danbury,  Conn. 

L .  B.  Darling  Fertilizer  Co.,  Pawtucket,  R.  I. 

J.  H.  Devins,  Utica,  N.  Y. 

J.  J.  Ellis,  Darien  Center,  N.  Y. 

Erie  City  Fertilizer  Works,  Erie,  Pa. 

John  Finster,  Rome,  N.  Y. 

George  B.  Forrester,  169  Front  street,  New  York,  N.  Y. 

Great  Eastern  Fertilizer  Co.,  Rutland,  Vt. 

Ira  C.  Hall,  Farmer,  N.  Y. 

The  Hallock  &  Duryee  Fertilizer  Co.,  Mattituck,  Suffolk  Co., 
N.Y. 

Isaac  C*  Hendrickson,  Jamaica,  Queens  Co.,  N.  Y. 

S.  M.  Hess  &  Brother,  Philadelphia,  Pa. 

Hubbard  &  Co.,  10  Light  street,  Baltimore,  Md. 

Imperial  Guano  Co.,  Norfolk,  Va. 

Lackawanna  Fertilizing  Co.,  Moosic,  Pa. 
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Liebig  Manufacturing  Co.,  Carteret,  N.  J. 

Listers'  Agricultural  Chemical  Works,  Newark,  N.  J. 

Lonergan  &  Livingston,  Albany,  N.  Y. 

Frederick  Ludlam,  108  Water  street,  New  York,  N.  Y. 

Mapes  Formula  and  Peruvian  Guano  Co.,  143  Liberty  street, 
New  York,  N.  Y. 

Maryland  Fertilizer  and  Manufacturing  Co.,  30  S.  HoUiday 
street,  Baltimore,  Md. 

Michigan  Carbon  Works,  Detroit,  Mich. 

Miller  Fertilizer  Co.,  206  Buchanan's  Wharf,  Baltimore,  Md. 

Milsom  Rendering  and  Fertilizer  Co.,  Buffalo,  N.  Y. 

Mitchell  Fertilizer  Co.,  Tremley,  N.  J. 

L.  Mittenmaier  &  Son,  Rome,  N.  Y. 

MoUer  &  Co.,  Maspeth,  Queens  Co.,  N.  Y. 

Moro  Phillips  Chemical  Co.,  131  S.  Third  street,  Philadelphia, 
Pa. 

Henry  E.  Myers,  Middletown,  N.  Y. 

National  Fertilizer  Co.,  Bridgeport,  N.  Y. 

Northwestern  Fertilizing  Co.,  Union  Stock  Yards,  Chicago,  IlL 

Oakfield  Fertilizer  Co.,  Oakfield,  N.  Y. 

Oneonta  Fertilizer  and  Chemical  Co.,  Oneonta,  N.  Y. 

Pacific  Guano  Co.,  Boston,  Mass. 

A.  Peterson,  Penfield,  N.  Y. 

W.  W.  Phipps  &  Co.,  Albion,  N.  Y. 

Pottstown  Iron  Co.,  Pottstown,  Pa. 

Preston  Fertilizer  Co.,  Green  Point,  Kings  Co.,  N.  Y. 

The  Quinnipiac  Co.,  83  Fulton  street.  New  York,  N.  Y. 

Rasin  Fertilizer  Co.,  New  York,  N.  Y. 

Read  Fertilizer  Co.,  New  York,  N.  Y. 

John  S.  Reese  &  Co.,  Baltimore,  Md. 

Rochester  Fertilizer  Co.,  393  East  Main  street,  Rochester,  N.  Y. 

Rogers  &  Hubbard  Co.,  Middletown,  Conn. 

Samson  Fertilizer  and  Chemical  Co.,  North  East,  Pa. 

Lucien  Sanderson,  New  Haven,  Conn. 

Scott  Fertilizer  Co.,  Elkton,  Md. 

Isaac  Smith,  Columbia ville,  N.  Y. 

Springfield  Fertilizer  Co.,  Springfield,  O. 

Standard  Fertilizer  Co.,  Boston,  Mass. 
82 
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H.  Stappenbeck,  Utica,  N.  T. 

Sterling  Oil  Co.,  Greenport,  Suffolk  Co.,  N.  Y. 

Eichard  H.  Stone,  Trumansburg,  N.  Y. 

F.  E.  Sturtevant,  Hartford,  Conn. 

Swift  &  Co.,  Chicago,  111. 

I.  P.  Thomas  &  Son  Co.,  2  S.  Delaware  avenue,  Philadelphia, 
Pa. 

Ellsworth  Tuthill  &  Co.,  Promised  Land,  Suffolk  Co.,  N.  Y. 

George  F.  Tuthill  &  Co.,  Greenport,  Suffolk  Co.,  N.  Y. 

The  Tygert- Allen  Fertilizer  Co.,  2  Chestnut  street,  Philadel- 
phia, Pa. 

J.  E.  Tygert  &  Co.,  42  S.  Delaware  avenue,  Philadelphia,  Pa. 

Walker  Fertilizer  Co.,  Clifton  Springs,  N.  Y. 

Walker,  Stratman  &  Co.,  Pittsburg,  Pa. 

Walton,  Wann  &  Co.,  Wilmington,  Del. 

M.  E.  Wheeler  &  Co.,  Rutland,  Vt. 

P.  White  &  Sons,  Barren  Island,  N.  Y. 

Williams  &  Clark,  81  Fulton  street.  New  York,  N.  Y. 

Williams  &. Lander,  Ardsley,  N.  Y. 

Zell  Guano  Co.,  Baltimore,  Md. 

Gifts  to  the  Station. 
Apple. 

March  23.  Downing  &  Morris,  Clinton,  Ind.,  Wabash  Red 
Winter. 

April  5.  Mrs.  S.  T.  Paddock,  Three  Oaks,  Mich.,  wild  crab- 
apple  cions. 

April  6.  J.  W.  Adam's  Co.,  Springfield,  Mass.,  Walter  Pease 
apple. 

April  8.  S.  C.  De  Cou,  West  Moorestown,  N.  J.,  ten  cions  each 
of  Arkansas  Black,  Mammoth  Black  Trig  and  Coffelt. 

April  9.  Moyer  &  Cook,  Laketon,  Ind.,  Moyer's  Prize. 

April  21.  W,  M.  Samuels  &  Co.,  Clinton,  Ky.,  ten  root  grafts 
Aiken  apple. 

April  27.  J.  H.  Luttenton,  East  Carlton,  N.  Y.,  cions  of  Carl- 
ton. 

April  80.  B.  O.  Curtis,  Paris,  lU.,  cions  Melting  apple,  and  two 
Pear  Flavor  trees. 
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Apricot* 
April  21.  Hoopes  Bro.  &   Thomas,  West  Chester,  Pa.,  two 

Japan  apricot. 

Blackberry. 

AprU  6.  John  L.  Childs,  Floral  Park,  N.  Y.,  si^^  Childs'  Tree. 
May  6.  R.  M.  Kellogg,  Ionia,  Mich.,  four  Western  Triumph. 

Books. 

March  20.  W.  A.  Burpee  &  Co.,  Philadelphia,  Pa.,  "Injurious 
Insects,  and  the  Use  of  Insecticides,"  by  F.  W.  Sempers. 

May  23.  The  Edwards  and  Docker  Publishing  Co.,  Philadel- 
phia, Pa.,  one  copy  of  American  Naturalist. 

Cherry. 
April  6.  J.  W.  Adams  Co.,  Springfield,  Mass.,  one  Bay  State. 
July  20.  S.  B.  Heiges,  pomologist,  Department  Agriculture, 
Washington,  D.  C,  buds  of  Rupp  and  Hoke. 

Currant. 
April  2.  Wm.  Fell  &  Co.,  Hexham,  England,  twelve  Victoria 
Black. 
November  1.  Albertson  &  Hobbs,  Bridgeport,  Ind.,  six  No.  1. 

Dewberry. 
April  16.  J.  W.  Latimer  &  Co.,  Pleasanton,  Kansas,  six  plants 
of  an  unnamed  seedling. 
April  20.  C.  W.  Graham,  Afton,  N.  Y.,  six  Sanford. 

Flowers. 

March  8.  W.  A.  Burpee  &  Co.,  Philadelphia,  Pa.,  Ne^ 
Golden  Mignonette,  Fordhook  Fancy  Balsam,  Fairy  Blush 
Poppy,  New  Pansy  No.  272' >,  DianthusNo.  3643,  Defiance  Pansy. 

March  28.  C.  H.  Allen,  Floral  Park,  N.  T.,  one-half  dozen 
each  of  Stuart  and  Winter  Cheer  Carnations,  and  100  Gladioli. 

April  3.  H.  Beyer,  New  London,  Iowa,  one  paclcet  each  of 
Ornamental  Pomegranate  and  Grandiflora  Superba  Gaillardia. 

April  16.  Donor  unknown,  Stuart  and  Day  Break  Carnations. 

April  21.  Ellwanger  and  Barry,  Rochester,  N.  T.,  five  each  of 
the  following  roses :  Persian  Yellow,  Magna  Charta,  Anne  De 
Diesbach,  Earl  of  Dufferin,  General  Jacqueminot,  Jean  Liabaud, 
Paul  Neyron,  Prince  Camille,  Franjois  Levat,  Gracilis. 
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Field  Cbopb. 

March  1.  Northrup,  Braslan  &  Goodwin  Co.,  MinneapoliB, 
Minn.,  one  packet  each  of  Early  Mastodon,  Huron,  Pure  Yellow 
Dent  and  Minnesota  King  corn;  one  packet  each  of  Gtoldett 
Wonder  and  Hog  millet ;  one  packet  each  of  Lincoln  and  Negro 
Wonder  oats. 

March  1.  O.  H.  Alexander,  Charlotte,  Vt.,  one  packet  New 
Early  Sunrise  corn. 

March  9.  Department  of  Agriculture,  Washington,  D.  C,  five 
packets  of  D,warf  Essex  rape  and  one  packet  each  of  the  follow- 
ing: Japan  clover.  Unknown  cow  pea.  Sweet  clover,  Spurry, 
Jerusalem  corn,  Kaffir  corn,  Awnless  Brome  grass,  SerradeUa, 
Crimson  clover.  Alfalfa,  Spanish  peanut. 

March  13.  Frost  &  Co.,  Eochester,  N.  T.,  two  cuttings  of 
Polygonum  Sachalinense. 

G-OOSBBBBSY. 

April  2.  Wm.  Fell,  Hexham,  England,  20  Keepsake. 
April  9.  F.  W.  Poscharsky,  Princeton,  111.,  one  seedling  No.  7. 
April  16.  Phil.  Struble,  Naperville,  111.,  three  No.  2  and  two 
No.  4. 
April  16.  C.  Mills,  Fairmount,  N.  T.,  Auburn. 
April  27.  Dr.  I.  A.  Beach,  Cortland,  N.  T.,  wild  gooseberry. 
May  6.  E.  A.  Orton,  North  East,  Pa.,  five  Orton. 

Grapb. 

March  19.  F.  W.  Guest,  Fredonia,  N.  Y.,  two  plants  Guesf  8 
No.  1. 

March  24.  L.  T.  Saunders,  Plain  Dealing,  La.,  two  GoldstineB 
Early. 

April  7.  D.  S.  Marvin,  Watertown,  N.  Y.,  two  Shelby. 

April  24.  Joel  Horner,  Delair,  N.  J.,  Horner  No.  1. 

April  27.  Prof.  J.  Craig,  Ottawa,  Canada,  two  Kensington. 

April  27.  TJrbana  Wine  Co.,  Hammondsport,  N.  Y.,  12  cuttings 
of  Crance. 

May  6.  K.  M.  Kellogg,  Ionia,  Mich.,  three  Hosfordrf 
Mammoth. 

May  9.  Jas.  T.  Thompson,  Oneida,  N.  Y.,  Thompson  No.  6 
and  Thompson  No.  7. 

May  8.  EUwanger  &  Barry,  Rochester,  N.  Y.,  12  plants  each 
of  Delaware,  Concord,  and  Catawba. 
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MlSCELLANE^rS. 

March  20.  J.  H.  Tibbitts,  Astoria,  L.  I.,  one  pound  of  Fun- 
girene. 

May  16.  J.  A.  Everitt,  Indianapolis,  Ind.,  one-man-weight  gar- 
den cultivator,  with  attachments. 

August  23.  The  Deming  Co.,  Salem,  Ohio,  two  Vermorel  nozzles 
and  two  Bordeaux  nozzles  on  brass  rods. 

September  1.  W.  H.  Bowker,  Boston,  Mass.,  a  large  number 
of  samples  for  fertilizer  experiments. 

September  1.  German  Kali  Works,  93  Nassau  street.  New 
York,  13  charts  illustrating  fertilizer  experiments,  25  samples  of 
German  potash  salts,  26  glass  jars. 

September  1.  New  York  State  Commission,  Columbian  Expo- 
sition, 136  models  of  apples,  23  models  of  pears. 

Nectarine. 
August  29.  E.  Smith  &  Sons,  Geneva,  N.  Y.,  one  Bent. 

Peach. 

March  17.  Dayton  Star  Nurseries,  Dayton,  Ohio,  two  Cham- 
pion. 

March  23.  A.  J.  Knisley,  Bent'^n  Harbor,  Mich.,  six  each  of 
Kalamazoo,  Lewis,  Elberta  and  Gold  Drop. 

March  23.  W.  S.  Little  &  Co.,  Rochester,  N.  Y,  two  trees  each 
of  Hyatt  and  Chapman. 

March  23.  Downing  &  Morris,  Clinton,  Ind.,  Knowles  Hybrid 
ajid  Morris  No.  1. 

April  2.  D.  W.  Babcock,  Dansville,  N.  Y.,  two  Babcock. 

April  6.  E.  A.  Riehl,  Alton,  111.,  two  trees  each  of  Washington 
and  Floss. 

April  11.  G.  H.  and  J.  H.  Hale,  South  Glastonbury,  Conn., 
four  trees  Crosby. 

April  12.  Dr.  J.  I.  Bailey,  West  Branch,  Iowa,  four  trees 
Bailey. 

April  21.  Hoopes  Bro.  &  Thomas,  West  Chester,  Pa.,  two 
trees  American  Apricot. 

April  bO.  Farmer  Nursery  Co.,  Tadmor,  Ohio,  three  C.  Cling. 

May  2.  O.  Engle,  Paw  Pjiw,  Mich.,  Murat,  Josephine,  No.  1 
and  Mammoth. 
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August  25.  Dr.  Thomas  Taylor,  Washington,  D.  C,  through  the 
United  States  Department  of  Agriculture,  cions  of  ''Robena." 

August  28.  Julius  Harris,  Ridge  way,  N.  Y.,  12  buds  Surprise. 

August  28.  E.  Smith  &  Sons,  Geneva,  N.  Y.,  buds  of  Lamont, 
Early  Beauty,  Madison  County  Mammoth  and  Welcome. 

September  6.  J.  S  Ford,  Pittsford,  N.  Y.,  Ford's  Choice. 

September  10.  L,  T.  Banders,  Plain  Dealing,  La.,  Sentell  Cling, 
Garden  Cling  and  Indian  Chief. 

November  1.  Albertson  &  Hobbs,  Bridgeport,  Ind.,  two  Pat- 
terson. 

PEA.R. 

March  20.  Augustine  &  Co.,  Normal,  111.,  one  Lincoln. 

April  16.  S.  C.  Moore,  Morrisville,  Pa.,  cions  of  Miriam. 

April  17.  H.  S.  Anderson,  Union  Springs,  N.  Y.,  cions  of  Dr. 

Farley. 

December  3.  Department  of  Agriculture,  Washington,  D.  C, 

cions  of  Summer  Beauty. 

Plum. 

March  22.  Hammond  &  Willard,  Geneva,  N.  Y.,  35  Lombard, 
four  Abundance,  two  Prince  Englebert,  two  Italian  Prune,  four 
Satsuma  and  eight  Burbank  trees. 

March  20.  Augustine  &  Co.,  Normal,  111.,  one  Simpson. 

April  6.  C.  L.  Watrous,  Des  Moines,  Iowa,  cions  of  Wyant, 
Ocheeda,  Rockford,  Hawkeye  and  Milton. 

April  18.  W.  &  T.  Smith,  Geneva,  N.  Y.,  one  tree  each  of  the 
following :  Arch  Duke,  Bavay's  Green  Gage,  Batan,  Bradshaw, 
Burbank,  Coe's  Golden  Drop,  De  Soto,  Duane's  Purple,  Field, 
Forest  Garden,  Frogmore  Damson,  Gen.  Hand,  German  Prune, 
Grand  Duke,  Gueii,  Hudson  River  Purple  Egg,  Imperial  Gage, 
Italian  Prune,  Jefferson,  King  of  Damsons,  Lombard,  McLaugh- 
lin, Monroe,  Monarch,  Mogul,  Niagara,  Ogon,  Pond's  Seedling, 
Prunus  Simonii,  Qua«kenbos,  Shipper's  Pride,  Shropshire  Dam- 
son, Smith's  Orleans,  Smith's  Prune,  Union  Purple,  Washington, 
Yellow  Egg. 

April  25.  EUwanger  &  Barry,  Rochester,  N.  Y.,  two  each  of 
Shr>pshire  Damson,  Heine  Claude  Violette  and  Youngken's 
Golden. 

July  24.  C.  L.  Watrous'Des  Moines,  Iowa,  buds  of  following: 
Ilawkeve,  Wyant,  Milton,  Hammer,  Rockford,  Charles  Downing, 
Ocheeda,  New  Ulm,  Cheney,  (iolden  Beauty. 
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October.  W.  &  T.  Smith,  Geneva,  N.  Y.,  one  each  of  the 
following:  King  of  Damsons, Frogmore  Damson, Gueii, Washing- 
ton, Jefferson,  Monroe,  Imperial  Gage,  German  Prune,  Monarch, 
Italian  Prune. 

Potato. 

April  2.  S.  J.  Smith, ,  two  seedlings. 

April  23.  J.  A.  Everitt,  Indianapolis,  Ind.,  Six  Weeks,  Green 
Mountain,  Rural  New  Yorker,  Early  Everitt,  Everitt's  Heavy- 
weight, Everitt's  Colossal. 

April  30.  Richard  Nott,  Burlington,  Vt.,  seedling  No.  7. 

May  17.  C.  M.  Goodspeed,  Shamrock,  N.  Y.,  tuber  of  a  seed- 
ling. 

May  23.  F.  B.  MUls,  Rose  Hill,  N.  Y.,  MUls  seedUng  No.  60. 

Quince. 
April  6.  J.  W.  Adams  Co.,  Springfield,  Mass.,  one  Borgeat. 

Raspbsbbt. 

March  17.  O.  A.  Kenyon,  McGregor,  Iowa,  ten  Kenyon's  seed- 
ling red. 

March  23.  Charles  Schlessler,  NaperviUe,  111.,  six  seedlings 
IXL  red. 

March  -22.  Joseph  T.  Thompson,  Oneida,  N.  Y.,  six  tips 
Columbian. 

March  24.'  Cleveland  Nursery  Co.,  Rio  Vista,  Va.,  six  King. 

March  28.  Prof.  M.  H.  Beckwith,  Experiment  Station,  Newark, 
Del.,  unnamed  seedling  red. 

April  2.  D.  W.  Babcock,  Dansville,  N.  Y.,  five  Babcock  No.  9, 
six  Babcock  No.  3,  two  Babcock  No.  6A,  five  Babcock  No.  5. 

April  5.  B.  D.  Garvin  &  Son,  Wheeling,  W.  Va.,  six  plants 
Pioneer. 

April  9.  F.  W.  Poscharsky,  Princeton,  111.,  six  each  No.  9,  No. 
lo  and  No.  3. 

April  12.  M.  I.  Ellis,  Norwood,  Mass.,  seven  plants  Talbot 
Prolific. 

April  16.  F.  W.  London,  Janesville,  Wis.,  six  London. 

April  li,  W.  D.  Barns  &  Son,  Middle  Hope,  N.  Y.,  one  plant 
each  of  Golden  Prague,  English  Giant  and  Red  Sweet. 

April  21.  J.  P.  Morrison,  Forestville,  N.  Y,  three  Morrison's 
seedlings. 
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April  23.  J.  Wragg  &  Sons,  Waukee,  Iowa,  three  Redfield  tips. 

May  1.  C.  Mills,  Fairmount,  N.  Y.,  Mills  No.  7,  Mills  No.  15 
and  six  plants  Palmer. 

May  2.  Ellwanger  &  Barry,  Rochester,  N.  Y.,  six  plants 
Superlative. 

May  4.  A.  M.  Purdy,  Palmyra,  N.  Y.,  six  plants  each  of  Hop- 
kins and  Eureka.    . 

Stbawbkbry. 

March  24.  Cleveland  Nursery  Co.,  Rio  Vista,  Va.,  six  each  of 
Richmond  Early,  America,  Charlie,  Equinox,  Edith. 

April  2.  Eichholtz's  unnamed  seedling,  from  U.  S.  Division  of 
Pomology,  Washington,  D.  C. 

April  5.  T.  J.  Dwyer,  Cornwall,  N.  Y.,  24  new  strawberries. 

April  6.  McMath  Bros.,  Onley,  Va.,  25  plants  Regina. 

April  7.  B.  M.  Watson,  Plymouth,  Mass.,  25  Mexican  Ever- 
bearing, and  25  White  Novelty. 

April  10.  Green's  Nursery  Co.,  Rochester,  N.|Y.,  10  Jay  Gould. 

April  20.  W.  Y.  Velie,  Marlboro,  N.  Y.,  three  Giant. 

April  21.  G.  Cowing,  Muncie,  Ind.,  12  Blonde  and  24  Brunette. 

April  25.  R.  D.  McGeehon,  Atlantic,  Iowa,  Young's  Seedling. 

April  30.  B.  F.  Smith,  Lawrence,  Kansas,  12  Dew  Drop. 

May  1.  R.  Johnston,  Shortsville,  N.  Y.,  Champion  of  England. 

May  ?.  W.  I.  Hood  &  Co.,  Richmond,  Va.,  Tennessee  Prolific 

May  3.  M.  Crawford,  Cuyahoga  Falls,  Ohio,  Annie  Laurie. 

May  4.  E.  J.  Hull,  Olyphant,  Pa.,  25  plants  each  of  Orange 
County,  Ona  and  Iowa  Beauty. 

May  7.  B.  O.  Curtis,  Paris,>Ill.,  12  each  of  Enormous  and  Paris 
King. 

May  12.  B.  F.  Lincoln,  West  Hingham,  Mass.,  13  Bostonian. 

May  18.  C.  S.  Pratt,  Reading,  Mass ,  25  Marston. 

May  21  and  June  19.  A.  H.  Griesa,JLawrence,  Kansas,  12  Mele. 

August  15.  J.  H.  Hadsell,  Bath,  N.^Y.,  unnamed  seedling. 

September  21.  H.  A.  Wilder,  Akron,  N.  Y.,  25  plants  each  of 
Wilder  No.  5  and  Wilder  No.  7. 

Vegetables. 

March  7.  James  M.  Thorborn,  New  York  N.  Y.,  two  ounces 
Columbian  Mammoth  White  asparagus  seed. 

March  1.  Northrup,  Braslan  &j  Goodwin^Co.,  Minneapolis, 
liinn.,  one  packet  each  of  the  following:    Kentucky  Wonder 
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watermelon,  Kalamazoo  celery,  Golden  Ball  lettuce;  Harvest 
Home  cabbage,  Model  cauliflower,  Portland  and  Zig  Zag  Ever- 
green sweet  corn,  Sapphira  peas. 

March  1.  James  Vick's  Sons,  Rochester,  N.  Y.,  one  packet  each 
Prolific  Pickler  bean,  Charmer  and  King  of  the  Dwarfs  peas. 

March  1.  O.  H.  Alexander,  Charlotte,  Vt.,  one  packet  Dwarf 
Telephone  peas  and  one  each  of  the  following  beans :  Horticul- 
tural Pole  Lima  No.  2,  Winner  Bush,  Broad  Buff,  Horticultural 
Lima  No.  3,  New  White. 

March  1.  C.  8.  Bond,  Worthington,  Minn.,  one  packet  Bond's 
Early  Minnesota  tomato. 

March  8.  W.  A.  Burpee,  Philadelphia,  Pa.,  one  packet  each  of 
the  following :  New  Danish  Improved  sugar  beet,  Early  Black 
Lima  Pole  bean,  Burpee's  Bush  Lima  bean,  New  Stringless  Green 
Pod  Bush  bean,  Renown  pea.  The  Echo  pea,  Early  Fordhook 
sweet  corn,  Fordhook  Early  watermelon,  White  Wonder  cucum- 
ber, Victoria  spinach,  Best  Early  cauliflower.  Golden  Dusden 
radish,  All-Head  Early  cabbage,  Sure-Head  cabbage,  Fordhook 
squash,  Melrose  muskmelon,  Fordhook  First  tomato.  Matchless 
tomato,  New  Improved  French  Breakfast  radish,  Wheeler's  Tom 
Thumb  lettuce,  New  Pink  Prizetaker  onion.  White  Victoria 
onion,  Columbia  beet.  New  Giant  White  Co.'s  lettuce,  Iceberg 
lettuce,  Eckford's  Gilt-edge  pea,  American  Belle  sweet  pea. 

March  9.  Department  of  Agriculture,  Washington,  D.  C,  four 
packets  each  of  the  following :  Snowball  cauliflower.  The  Gloss 
radish,  Stump-rooted  parsnip.  Improved  New  York  egg  plant, 
Denver  Market  lettuce,  Kansas  melon.  Golden  Ball  turnip, 
Ponderossa  tomato,  Bermuda  onion.  Winter  spinach,  Prizetaker 
onion,  Snowball  turnip,  Kentucky  Wonder  watermelon.  Grand 
Eapids  lettuce,  Dingo  Blood  Turnip  beet ;  two  packets  each  of 
Burpee's  Bush  Lima  bean,  Sterling  pea.  Sugar  pea,  Kentucky 
Wonder  pea,  Zig-Zag  sweet  corn. 

March  12.  James  Wood,  Mt.  Kisco,  N.  Y.,  one  packet  each  of 
watermelon  and  muskmelon  seeds. 

March  23.  N.  B.  Keeney  &  Son,  Le  Koy,  N.  Y.,  one  packet  Ne 
Plus  Ultra  bean. 

March  20.  R.  Morrill,  Benton  Harbor,  Mich.,  one  packet  Osage 
muskmelon. 

23 
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April  3.  H.  Beyer,  New  London,  Iowa,  two  packets  Pride  of 
America  sweet  corn,  three  packets  New  Sandwich  radish  and  one 
packet  each  of  the  following :  Henderson's  Dwarf  Caseknife 
%ean,  Beyer's  New  Dun-colored  Dwarf  Caseknife  bean.  Mammoth 
Tasmanian  Pole  bean,  Early  Long  Purple  radish,  Elephant's 
Trunk  pepper,  Coral  Gem  Boquet  pepper,  Mammoth  Golden 
Queen  pepper.  New  Ice  Cream  muskmelon. 

April  2  i.  W.  R.  Garlock,  Newark,  N.  Y.,  one  packet  Rockford 
Market  Early  sweet  corn. 

April  28.  J.  A  Everitt,  Indianapolis,  Ind.,  Wisconsin  True  bean. 

May  24.  J.  A.  Everitt,  Indianapolis,  Ind.,  one  packet  of  a 
Dwarf  bean. 

Newspapers  and  Periodicals  Presented  to  the  Station. 
Agricultural  Epitomist,  Indianapolis,  Ind. 
Albany  Weekly  Journal,  Albany,  N.  Y. 
Allegan  Gazette,  Allegan,  Mich. 
American  Agriculturist,  New  York,  N.  Y. 
American  Cultivator,  Boston,  Mass. 
American  Dairyman,  New  York,  N.  Y. 
American  Grange  Bulletin,  Cincinnati,  Ohio. 
American  Grocer,  New  York,  N.  Y. 
American  Stock  Keeper,  Boston,  Mass. 
American  Veterinary  Review,  New  York,  N.  Y. 
Baltimore  Weekly  Sun,  Baltimore,  Md. 
Canadian  Entomologist,  Fort  Hope,  Canada. 
Canadian  Horticulturist,  Grimsby,  Ontario,  Canada. 
Clover  Leaf,  South  Bend,  Ind. 
Country  Gentleman,  Albany,  N.  Y. 
Dairy  World,  London,  England. 
Detroit  Free  Press,  Detroit,  Mich. 
Ev^ry  Week,  Angelica,  N.  Y. 
Farmers'  Advocate,  London,  Canada. 
Farmers'  Magazine,  Springfield,  111. 
Farm  and  Dairy,  Ames,  Iowa. 
Farm  and  Fireside,  Philadelphia,  Pa. 
Farm  and  Home,  Springfield,  Mass. 
Farmers'  Home,  Dayton,  Ohio. 
Farm  Journal,  Philadelphia,  Pa. 
Farm  Life,  Rochester,  N.  Y. 
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Farm,  Stock  and  Home,  Minneapolis,  Minn. 

German  Agricultural  and  Horticultural  Journal,  Milwaukee, 
Wis. 

Grange  Visitor,  Lansing,  Mich. 

Hoard's  Dairyman,  Fort  Atkinson,  Wis. 

Industrial  American,  Lexington,  Ky. 

Iowa  Weather  Crop  Service  Review,  Des  ACoines,  Iowa. 

Jersey  Bulletin,  Indianapolis,  Ind. 

Journal  of  Comparative  Medicine  and  Veterinary  Archives, 
Philadelphia,  Pa. 

Ladies'  Home  Companion,  Philadelphia,  Pa, 

Louisiana  Planter  and  Sugar  Manufacturer,  New  Orleans,  La. 

Maryland  Farmer,  Baltimore,  Md. 

Mirror  and  Farmer,  Manchester,  N.  H. 

Monthly  Weather  Eeview,  Washington,  D.  C. 

National  Dairyman,  Kansas  City,  Mo. 

National  Nurseryman,  Rochester,  N.  T. 

Nebraska  Bee-Keeper,  York,  Neb. 

Nebraska  Farmer,  Lincoln,  Neb. 
New  England  Farmer,  Boston,  Mass. 

Northwestern  Farmer,  St.  Paul,  Minn. 

Northwestern  Pacific  Farmer,  Portland,  Oregon. 

Orange  County  Farmer,  Port  Jervis,  N.  Y. 

Orange  Judd  Farmer,  Chicago,  111. 

Peninsula  Farmer,  Federalsburg,  Md. 

Planters'  Monthly,  Honolulu,  H.  I. 

Poultry  Monthly,  Albany,  N.  Y. 

Practical  Farmer,  Philadelphia,  Pa. 

Prairie  Farmer,  Chicago,  111. 

Progressive  South,  Richmond,  Va. 

Southern  Cultivator,  Atlanta,  Ga. 

Southern  Planter,  Richmond,  Va. 

Stock  and  Farm,  Bunker  Hill,  Ind. 

Sugar  Beet,  Philadelphia,  Pa. 

Sugar  Bowl  and  Farm  Journal,  New  Orleans,  La. 

Sugar  Planters'  Journal,  New  Orleans,  La. 

Utah  Church  and  Farm,  Salt  Lake  City,  Utah. 

Vermont  Farmers'  Advocate,  Burlington,  Vt. 

Village  Record,  West  Chester,  Pa. 

Western  Plowman,  Moline,  111. 


Digitized  by 


Google 


Report  of  the  First  Assistant. 


During  the  year  1894,  the  work  in  charge  of  the  first  assistant 
has  betn  similar  to  that  of  the  two  preceding  years.  Much  time 
has  been  spent  in  attending  to  part  of  the  very  large  amount  of 
necessary  routine  work  connected  with  the  general  Station 
management,  including  considerable  correspondence.  The  feed- 
ing of  the  dairy  cattle  under  experiment  has  been  superintended 
and  the  pig  feeding  attended  to.  Feeding  experiments  with 
hens  have  been  continued  and  a  number  of  chicks  have  been 
grown  in  connection  with  the  breeding  experiments  mentioned 
in  the  annual  report  for  1893.  Data  concerning  the  yield,  etc., 
from  the  set  of  field  plats  treated  'with  crude  chemicals,  were 
collected  as  usual. 

Cattle  Feeding. 

In  feeding  milch  cows,  the  coarse  foods  used  during  the  year 
have  been:  Clover  hay,  mixed  hay  (clover  and  timothy), 
timothy  hay,  com  stover,  corn  silage,  alfalfa  forage,  oat-and-pea 
forage,  corn  forage,  and  beets.  The  grain  foods  used  during  the 
year  have  been :  Wheat  bran,  corn  meal,  wheat  middlings, 
ground  oats,  gluten  feed,  linseed  meal,  O.  P.,  cottonseed  meal, 
and  ''  King  "  gluten  meal.  A  few  other  coarse  foods,  such  as 
alfalfa  hay  and  rape  forage,  were  fed  to  bulls  although  not  to 
cows. 

During  January  the  milch  cows  were  fed,  from  the  1st  to  15th, 
clover  hay,  morning  and  noon  and  corn  silage  at  night.  For  the 
rest  of  the  month  corn  stover  was  fed  in  the  morning,  corn  silage 
at  noon  and  clover  hay  at  night.  The  mixed  grain  fed  morning 
and  night  throughout  the  month  consisted  of  five  parts  wheat 
bran,  five  parts  gluten  feed,  two  parts  wheat  middlings,  two 
parts  linseed  meal,  O.  P.,  one  part  corn  meal,  and  one  part 
ground  oats. 
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From  the  1st  to  the  15th  of  February,  corn  stover  was  fed  in 
the  morning,  corn  silage  at  noon  and  clover  hay  at  night.  Fdr 
the  rest  of  the  month  clover  hay  was  fed  morning  and  night  and 
cor|i  silage  at  noon.  A  mixed  grain  consisting  of  six  parts  wheat 
bran,  five  parts  gluten  feed,  two  parts  cottonseed  meal,  and  one 
part  linseed  meal,  O.  P.,  was  fed  twice  daily  throughout  the 
month. 

During  March  com  silage  was  fed  morning  and  noon  and  clover 
hay  at  night.  The  mixed  grain  was  the  same  as  was  fed  during 
the  preceding  month. 

From  April  1  to  15  corn  silage  was  fed  morning  and  noon  and 
clover  hay  at  night.  For  the  rest  of  the  month  clover  hay  was 
fed  morning  and  night  and  silage  at  noon.  The  mixed 
grain  fed  twice  daily  throughout  the  month  was  composed  of 
five  parts  wheat  bran,  two  parts  corn  meal,  one  part  cottonseed 
meal,  one  part  gluten  feed  and  one  part  wheat  middlings. 

For  the  first  10  days  in  May  the  ration  was  the  same  as  for 
the  latter  part  of  April.  From  the  10th  to  the  15th  corn  silage 
was  fed  in  the  morning,  alfalfa  forage  at  noon  and  clover  hay  at 
night.  For  the  rest  of  the  month  alfalfa  forage  was  fed  morn- 
ing and  noon  and  hay  at  night.  The  mixed  grain  fed  twice  daily 
throughout  the  month  was  the  same  as  that  fed  during  ApriL 

During  June  alfalfa  forage  was  fed  morning  and  noon  and  hay 
at  night.  The  mixed  grain  fed  consisted  of  five  parts  wheat 
bran,  five  parts  corn  meal,  one  part  wheat  middlings  and  one  part 
ground  oats. 

During  July  oat-and-pea  forage  was  fed  morning  and  noon 
ajid  clover  hay  at  night.  The  mixed  grain  fed  during  June  was 
also  fed  this  month. 

From  the  1st  to  the  10th  of  August  alfalfa  forage  was  fed 
three  times  a  day  and  a  mixed  grain  twice  daily  composed  of 
eight  parts  corn  meal,  four  parts  wheat  bran,  one  part  wheat  mid- 
dlings, one  part  "  King  "  gluten  meal  and  one  part  ground  oats. 
From  August  10  to  31  corn  silage  was  fed  three  times  a  day  and 
twice  daily  a  mixed  grain,  composed  of  six  parts  wheat  bran, 
two  parts  "  King  "  gluten  meal,  one  part  ground  oats  and  one  part 
cottonseed  meal. 

From  September  1  to  15  alfalfa  forage  was  fed  in  the  morning, 
oat  and-pea  forage  at  noon  and  night.    The  grain  mixture  fed  at 
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this  time  was  the  same  as  that  fed  the  first  part  of  August.  For 
the  latter  half  of  September  com  forage  was  fed  three  times  a 
day,  and  twice  daily  a  grain  mixture,  consisting  of  five  parts 
wheat  bran,  one  part  "  King  "  gluten  meal,  one  part  linseed  meal, 
O.  P.,  and  one  part  cottonseed  meal. 

For  the  first  15  days  of  October  timothy  hay  was  fed  three 
times  a  day  and  the  same  grain  mixture  that  was  used  during 
the  latter  part  of  the  preceding  month.  From  the  15th  to 
the  31st  alfalfa  forage  was  fed  morning  and  noon  and  timothy 
hay  at  night.  The  grain  mixture  consisted  of  six  parts  com 
meal,  five  parts  wheat  bran,  one  part  wheat  middlings,  one  part 
gluten  feed,  one  part  linseed  meal,  O.  P.,  and  one  part  cottonseed 
meal. 

During  November  beets  were  fed  morning  and  noon  and  mixed 
hay  (clover  and  timothy)  at  nigEt.  The  grain  mixture  consisted 
of  five  parts  wheat  bran,  two  parts  corn  meal,  two  parts  gluten 
meal,  "  King,"  one  part  wheat  middlings,  one  part  linseed  meal, 
O.  P.,  one  part  cottonseed  meal  and  one  part  ground  oats. 
I  During  the  month  of  December  corn  silage  has  been  fed  morn- 
ing and  noon  and  mixed  hay  at  night.  The  grain  mixture  fed 
twice  daily  has  been  the  same  as  that  for  November. 

Hay,  silage  and  forage  were-  fed  at  5  o'clock  a.  m.,  at  about 
11.80  A.  M.  and  at  5  p.  m.  Grain  was  fed  separately,  and  just 
before  the  hay  or  forage  was  weighed  out  to  the  cows,  at  5 
o'clock  A.  M.  and  at  5  p.  m.  Milking  was  begun  in  the  morning 
and  at  night  at  the  same  time  that  the  grain  was  fed.  Cows 
in  approximately  the  same  stage  of  lactation  were  fed  as  nearly 
alike  as  possible,  but  the  proportions  of  the  different  foods  were 
varied  somewhat  according  to  the  condition,  appetite  and  age  of 
the  individual.  During  the  larger  part  of  the  milking  period 
each  cow  was  fed  the  rations  just  mentioned,  but  for  about  six 
weeks  just  before  calving  little  or  no  grain  was  fed ;  and  gen- 
erally for  three  or  four  weeks  before  calving  only  hay  (not  much 
clover)  and  beets  were  fed.  For  the  first  few  days  after  calving, 
as  a  rule,  the  only  grain  food  was  wheat  bran  or  a  mixture  of 
bran  and  ground  oats. 

A  bulletin  has  been  prepared  giving  most  of  the  data,  in  the 
form  of  average  results  per  cow,  obtained  in  a  number  of  feeding 
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trials  in  which  alfalfa  forage  has  been  used.    This  matter  in  the 
bulletin  is  as  follows : 

Alfalfa  Forage  for  Milch  Cows. 

The  importance  of  feeding  leguminous  crops  has  led  to  many 
inquiries  concerning  the  value  of  alfalfa  as  forage  for  milch  cows, 
for  the  alfalfa  is  much  liked  by  cattle  and  other  animals  and  con- 
tains an  unusually  large  proportion  of  nitrogenous  constituents. 
The  rapid  growth  of  the  plant,  which  can  be  cut  three  times 
during  the  season,  and  often  four  times,  makes  it  especially 
worthy  of  consideration  where  soiling  methods  are  practiced. 

A  few  of  our  farmers  have  grown  good  crops  of  alfalfa  success- 
fully for  several  years,  but  it  does  not  seem  suited  to  some  sec- 
tions of  the  State.  Alfalfa  has  grown  well  on  the  Station  farm, 
although  the  soil  is  a  rather  heavy  clay.  A  field  of  alfalfa  of  2.28 
acres,  sown  in  1890,  yielded  this  season  (1894)  for  the  first  two 
cuttings  —  the  first  during  June  and  the  second  about  August 
1st  —  at  the  rate  of  24,500  pounds  of  green  forage  per  acre.  On 
account  of  very  severe  drought,  the  third  cutting  was  very  light, 
and  only  part  of  the  field  was  cut  for  the  fourth  time.  Another 
fiield  of  alfalfa  of  1.3  acres,  sown  in  1893,  yielded  at  the  rate  of 
33,800  pounds  of  green  forage  per  acre,  as  the  total  for  four  cut 
tings.  The  last  two  cuttings  were  very  light  on  account  of  severe 
drought.  The  first  two  cuttings,  from  May  11  to  31  and 
from  July  9  to  28,  yielded  at  the  rate  of  a  little  over  12  tons 
of  green  forage  per  acre.  These  fields  had  been  steadily  cropped 
and  not  well  manured  for  some  years  before  sowing  to  alfalfa 
and  were  not  in  condition  to  produce  heavy  crops. 

As  testimony  in  regard  to  the  feeding  value  of  alfalfa  forage  it 
is  thought  desirable  to  give  the  results  of  some  feeding  trials 
made  during  the  past  few  years  at  this  station,  in  which  alfalfa 
forage,  oat-and-pea  forage  and  some  other  foods  have  been  fed. 
The  results  which  are  reported  in  this  bulletin  were  obtained 
from  animals  in  the  stage  of  lactation  where  a  fair  flow  of  milk 
of  normal  composition  would  be  expected,  and  any  general  change 
in  the  quantity  or  quality  of  the  product,  besides  the  gradual 
change  as  the  period  of  lactation  advanced,  might  be  reasonably 
attributed  to  the  influence  of  the  different  foods.  Individual 
records  for  each  cow  were  kept,  separate  analyses  of  the  milk 
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having  been  made.  Only  the  average  results  are  here  given. 
As  varying  amounts  of  milk  of  diflferent  quality  were  given  by 
diflferent  animals  the  actual  weights  of  the  diflferent  constituents 
yielded  by  each  cow  were  considered  in  determining  the  average 
composition  of  all  the  milk. 

A  suflicient  supply  of  one  kind  of  forage  was  not  always 
obtainable  for  periods  longer  than  15  days  —  as  a  number  of 
other  animals  besides  those  from  which  the  results  are  here 
reported  were  always  fed  at  the  same  time ;  —  but  whenever  a 
good  succession  was  available  one  kind  of  forage  was  fed  for  a 
month.  .  The  periods  of  feeding  are,  therefore,  often  not  so  long 
as  would  be  dSsired.  For  the  purpose  of  securing  data,  other 
than  that  here  reported,  relative  to  the  production  of  individual 
animals,  it  was  necessary  to  feed  a  fairly  constant  proportion  of 
grain  at  certain  months  of  lactation.  On  this  account  no  results 
are  here  reported  that  have  been  obtained  when  the  forage  was 
fed  without  grain.  The  grain  was  fed  in  moderate  quantities, 
but  always  separately  from  the  coarse  fodder,  so  that  if  any 
should  be  left  at  any  time  it  could  be  weighed.  The  grain  was 
fed  twice  daily,  at  6  o'clock  a.  m.  and  at  5  o'clock  p.  ic.,  in 
generally  equal  quantities  —  when  there  was  any  difference  the 
evening  feed  was  one-half  pound  the  greater.  Forage  or  hay  was 
fed  at  5  o'clock  a.  m.,  at  11:30  a.  m.  and  at  5  o'clock  p.  m.  The 
forage  and  hay  were  generally  fed  in  quantities  likely  to  be 
entirely  eaten,  but  account  was  kept  of  any  food  left  to  the 
amount  of  one  ounce.  Only  the  weight  of  food  actually  con- 
sumed is  given  in  the  tables.  The  cows  were  milked  at 
5  o'clock  A.  M.  and  at  5  o'clock  p.  m.  Analyses  were  made  at 
frequent  intervals  of  milk  from  each  cow,  and  all  the  foods  were 
analyzed. 

In  estimating  the  amounts  of  digestible  constituents  in  the 
diflferent  foods  the  average  co-eflBcients  of  digestibility  obtained 
in  digestion  experiments  made  in  this  country  and  Germany 
were  used.  Whenever  enough  data  were  available  the  American 
CO  eflicients  were  used. 

In  calculating  the  cost  of  the  rations,  wheat  bran  was  rated  at 
$18  per  ton,  corn  meal  at  §20,  ground  oats  at  $25,  linseed  meal, 
O.  P.,  at  $27,  linseed  meal,  N.  P.,  at  $25,  gluten  meal  at  $25, 
wheat  middlings  at  $20.  cottonseed  meal  at  $30,  gluten  feed  at 
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$18,  and  ground  flaxseed  at  $»iO,  per  ton.  All  hay  was  rated  at 
$10  per  ton,  corn  silage  at  $3,  roots  at  $3,  and  all  crreen  forage  at 
$2  per  ton.  It  is  thought  better  to  assume  the  one  valuation  for 
any  food  throughout  all  the  trials,  which  extended  over  portions 
of  four  seasons,  than  to  attempt  to  follow  fluctuations  of  market 
price.  Enough  data  are  given  to  allow  of  recalculation,  by  any 
who  desire,  of  the  cost  of  rations  at  other  prices  for  foods  than 
those  just  stated.  All  forage  has  been  placed  at  the  same  valua- 
tion per  ton.  The  cost  of  production  per  ton  of  corn  forage  will 
hardly  be  the  same  as  for  oat  and-pea  forage,  etc.  There  is  more 
labor  necessary  to  establish  a  good  stand  of  alfalfa  than  for  the 
sowing  of  the  oats  and  peas  or  similar  crops,  but  after  alfalfa  is 
once  established  it  will  furnish  three  or  more  cuttings  each  season 
with  little  more  labor  expense  than  that  ^  f  harvesting  the  crop. 
Not  enough  data  are  available,  at  present,  however,  to  warrant 
us  in  fixing  certain  different  cost  valuations  per  ton. 

Table  I  gives  the  results  obtained  in  feeding  14  cows  from 
May  15  to  July  15,  1891.  The  average  age  of  these  cows  was 
on  June  1,  three  years,  and  they  had  been  in  milk  on  the 
average  ft8  months  at  the  beginning  of  this  feeding  trial. 

From  May  16  to  May  31  inclusive,  corn  silage  was  fed  in 
the  morning  and  at  noon,  mixed  hay,  clover  and  timothy,  at 
night  and  a  mixed  grain  (No.  16)  consisting  of  six  parts  wheat 
bran,  three  parts  corn  meal,  and  two  parts  linseed  meal,  O.  P. 
The  grain  represented  48.6  per  cent,  of  the  cost  of  the  ration  and 
supplied  39.7  per  cent,  of  the  total  digestible  nutrients.  The 
silage  represented  30.0  per  cent,  of  the  cost  of  the  ration  and  sup- 
plied 35.8  per  cent,  of  the  digestible  nutrients. 

From  June  1  to  June  15,  inclusive,  corn  silage  was  fed  in 
the  morning,  alfalfa  forage  at  noon  and  mixed  hay  at  night.  The 
grain  fed  (No.  17)  consisted  of  four  parts  wheat  bran,  four  parts 
ground  oats,  five  parts  corn  meal,  and  two  parts  gluten  meaL 
The  grain  represented  52.4  per  cent,  of  the  cost  of  the  ration  and 
supplied  38.3  per  cent,  of  the  digestible  nutrients.  The  silage 
and  forage  represented  24.6  per  cent,  of  the  cost  of  the  ration 
and  supplied  37.7  per  cent,  of  the  digestible  nutrients. 

From  June  16  to  June  30,  inclusive,  alfalfa  forage  was  fed 
morning  and  noon,  and  hay  at  night.  The  same  grain  was  fed  as 
in  the  preceding  period.  The  grain  represented  54.5  per  cent,  of 
24 
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the  cost  of  the  ration  and  supplied  36.2  per  cent,  of  the  digesti- 
ble nutrients.  The  forage  represents  21.7  per  cent,  of  the  cost 
of  the  ration  and  supplied  40.9  per  cent,  of  the  digestible 
nurients. 

From  July  1  to  15,  inclusive,  oat-and  pea  forage  was  fed  morn- 
iBg  and  noon,  and  clover  hay  at  night.  The  same  grain  was  fed 
as  during  the  preceding  period.  The  grain  represented  53.6  per 
cent,  of  the  cost  of  the  ration,  and  supplied  38.7  per  cent,  of  the 
digestible  nutrients.  The  forage  represented  22.8  per  cent,  of 
the  cost  of  the  ration,  and  supplied  37.4  per  cent,  of  the  digestible 
nutrients. 

For  the  15  days  preceding  May  16  the  ration  had  been  the 
same  as  it  was  from  May  16  to  May  31.  The  cows  gained  in 
weight  from  8  to  11  pounds  on  the  average  during  each  of  the 
first  three  periods.  During  the  fourth  period  the  loss  in  weight 
per  cow  is  rated  at  from  four  to  five  pounds,  although  this  loss  is 
only  estimated  from  the  total  loss  during  July,  the  cows  not 
having  been  weighed  until  the  28th,  after  com  silage  and  alfalfa 
forage  had  been  again  fed. 

The  greatest  amount  of  organic  matter  was  in  the  ration  for 
the  third  period,  when  the  largest  amount  of  alfalfa  was  fed,  and 
the  cost  of  the  ration  was  somewhat  the  lowest.  The  ration  con- 
tained the  largest  amount  of  digestible  protein  and  the  nutritive 
ratio  was  the  narrowest,  that  of  1:4.7.  The  cost  of  food  for 
weight  of  milk  produced  was  lowest  during  the  third  period  and 
the  cost  of  fat  the  highest.  The  greatest  amount  of  digestible 
fat  was  contained  in  the  ration  for  the  second  period  and  the  most 
fat  was  produced  in  the  milk.  The  cost  of  fat  produced  was 
lowest  during  the  second  period.  During  the  third  period  the 
forage  supplied  a  larger  proportion  of  the  digestible  nutrients 
than  during  any  other  period  —  that  of  40.9  per  cent.  —  although 
the  cost  of  the  forage  was  but  21 .7  per  cent,  of  the  cost  of  the 
ration.  The  grain  at  this  time  supplied  but  36.2  per  cent,  of  the 
digestible  nutrients  and  represented  54.5  per  cent,  of  the  cost  of 
the  ration. 

For  the  first  period  the  greatest  daily  average  milk  yield  was 
22.1  pounds  and  the  smallest  11.5  pounds ;  the  highest  average 
per  cent,  of  fat  was  5.45  and  the  lowest  2.88  per  cent.    For  the 
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second  period  the  greatest  daily  average  milk  yield  was  33,6 
pounds  and  the  smallest  11.0;  the  highest  average  per  cent,  of  fat 
was  5.71  and  the  lowest  2.76.  For  the  third  period  the  extremes 
in  daily  average  milk  yield  were  23.9  pounds  and  10.0  pounds ; 
the  extremes  in  average  per  cent,  of  fat  were  6 17  and  2.80.  For 
the  fourth  period  the  extremes  were  23.8  pounds  and  9.9  pounds 
of  milk  and  6.10  per  cent,  and  2.88  per  cent,  of  fat. 

The  composition  of  each  food  used  from  May  15  to  July  16  Is 
shown  in  the  following  tabulated  form : 
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Table  II  gives  the  results  obtained  in  feeding  eight  cows  from 
August  1  to  September  15,  1891.  On  August  1  the  average 
age  of  these  cows  was  2.9  years,  and  they  had  been  in  milk  at 
that  date  on  the  average  5.3  months.  From  August  1  to  August 
15,  inclusive,  alfalfa  forage  was  fed  in  the  morning,  com  silage  at 
noon  and  night,  and  a  mixed  grain  (No.  19)  consisting  of  five 
parts  wheat  bran,  five  parts  corn  meal,  two  parts  wheat  mid- 
dlings and  three  parts  linseed  meal,  N.  P.  The  grain  cost  53.4 
per  cent,  of  the  cost  of  the  ration  and  supplied  37.7  per  cent,  of 
the  digestible  nutrients.  The  silage  and  forage  represented  the 
smaller  part  of  the  total  cost  of  the  ration  and  supplied  the 
larger  part  of  the  digestible  nutrients. 

From  August  15  to  August  31,  inclusive,  corn  silage  was  fed 
morning  and  night,  timothy  forage  at  noon,  and  the  same  mixed 
grain  (No.  19)  that  was  fed  during  the  preceding  period.  The 
grain  cost  53.8  per  cent,  of  the  total  cost  of  ration  and  supplied 
36.1  per  cent,  of  the  total  digestible  nutrients,  the  silage  and 
forage  representing  46.2  per  cent,  of  the  cost  and  supplying  63.9 
per  cent,  of  the  digestible  nutrients. 

From  September  1  to  September  15,  inclusive,  barley-and-pea 
forage  was  fed  morning  and  night,  hay  at  noon,  and  the  same 
grain  ( No.  19).  The  grain  cost  51.2  per  cent,  of  the  total  cost  of  the 
ration  and  supplied  83.2  per  cent,  of  the  digestible  nutrients. 
The  forage  represented  24.7  per  cent,  of  the  cost  of  the  ration 
and  supplied  45 . 6  per  cent  of  the  digestible  nutrients. 

During  each  of  the  first  two  periods  the  cows  gained  in  weight 
on  the  average  about  27  pounds  and  during  the  last  period  the 
gain  in  weight  was  less,  being  about  four  pounds  on  the  average 
per  cow  for  the  whole  of  September.  In  the  change  from  the 
first  period  to  the  second,  when  timothy  forage  was  substituted 
for  alfalfa  forage,  there  was  considerably  more  than  the  normal 
decrease  of  milk  yield  although  the  total  food  consumed  was  about 
the  same ;  the  total  organic  matter,  the  total  digestible  nutrients 
and  the  fuel  value  being  about  the  same  —  slightly  increased. 
There  was  the  same  amount  of  digestible  fat  but  considerably  less 
digestible  protein  in  the  second  ration ;  the  nutritive  ratio  being 
changed  from  1 : 6.8  to  1 :  7.7.  The  cost  of  the  second  ration  was 
somewhat  less  but  the  cost  of  production  of  milk,  and  its  constitu- 
ents, was  somewhat  more  than  for  the  first  period.    By  a  change  to 
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barley-and-pea  forage  and  hay  in  the  third  ration  there  was  an 
increase  in  the  total  organic  matter  of  the  ration,  the  amount  of 
digestible  nutrients,  the  digestible  protein,  and  of  the  fuel  value, 
although  at  a  slight  increase  of  cost.  The  nutritive  ratio  was 
made  narrower  —  that  of  1 : 5.3.  There  was  considerable  decrease 
in  the  milk  yield,  however,  although  not  so  much  as  followed  the 
first  change.  The  cost  of  milk,  of  the  milk-solids  and  fat,  was 
somewhat  greater  for  the  third  period. 

The  greatest  daily  average  yield  of  milk  for  the  first  period  was 
80.3  pounds  and  the  smallest  11.7  pounds.  The  highest  average 
per  cent,  of  fat  was  4.77  and  the  lowest  2.30.  For  the 
second  period  the  extreme  daily  average  milk  yields  were  26.7 
pounds  and  9.4  pounds ;  the  extremes  in  average  percentage  of 
fat  were  5.62  and  1.92.  For  the  third  period  the  extremes 
in  daily  average  yield  of  milk  were  24.7  pounds  and  8.7 
pounds;  and  in  average  percentage  of  fat  5.28  and  2.83. 
The  following  table  shows  the  composition  of  each  food  used 
during  this  trial : 
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In  tsble  III  are  compared  the  results  obtained  in  throe  periods 
of  feeding  from  September  1  to  October  15, 1891,  with  eight 
cows.  The  same  cows  were  used  as  during  the  preceding  trial, 
the  results  of  which  were  given  in  table  II.  The  first  period, 
from  September  1  to  15,  is  the  same  as  the  last  period  in 
the  preceding  group,  but  the  results  are  repeated  for  compari- 
son. The  cows  had  been  in  milk  on  the  average  7.3  months  by 
October  1,  and  the  average  age  was  a  little  over  three  years. 

In  the  second  period  from  September  16  to  September  30 
alfalfa  forage  was  substituted  for  the  barley-and-pea  forage  of 
the  preceding  period — alfalfa  forage  being  fed  morning  and 
night,  and  hay  at  noon  and  the  same  grain  mixture  (No.  19). 
The  grain  cost  53.6  per  cent,  of  the  cost  of  the  ration  and  sup- 
plied 38.4  per  cent,  of  the  digestible  nutrients.  The  forage 
represented  21.6  per  cent,  of  the  cost  of  the  ration  and  supplied 
87.8  per  cent,  of  the  digestible  nutrients. 

During  the  third  period  corn  forage  was  fed  morning  and  night 
and  hay  at  noon.  The  mixed  grain  (No.  21)  consisted  of  seven 
parts  wheat  bran,  five  parts  ground  oats,  three  parts  corn  meal 
and  three  parts  linseed  meal,  O.  P.  The  grain  cost  55.3  per  cent, 
of  the  cost  of  the  ration  and  supplied  32.4  per  cent,  of  the  total 
digestible  nutrients.  The  forage  represented  20.6  per  cent,  of 
the  cost  of  the  ration  and  supplied  46.1  per  cent,  of  the  total 
digestible  nutrients. 

The  cows  gained  little  in  weight  during  the  first  two  periods, 
but  much  more  during  the  third.  In  changing  from  the  ration  of 
the  first  period  with  barleyand-pea  forage  to  thiat  of  the  second 
with  alfalfa  forage,  the  nutritive  ratio  was  made  narrower — a 
change  from  1 : 5.3  to  1 : 4.5 ;  the  total  digestible  protein  remained 
about  the  same,  and  the  digestible  fat  was  reduced  somewhat. 
The  total  organic  matter  and  total  digestible  nutrients  in  the 
second  ration  were  also  considerably  less,  and  the  fuel  value  was 
lower.  The  cost  of  the  ration  was  lower,  and  the  cost  of  milk, 
milk-solids  and  fat  somewhat  less.  There  was  no  falling  off  in 
the  milk  yield,  but,  on  the  contrary,  a  slight  increase.  The  com- 
position of  the  milk  remained  about  the  same,  the  slight  change 
being  toward  improvement  in  quality.  By  substituting  corn 
forage  in  the  third  period  for  alfalfa,  and  changing  the  grain, 
the  nutritive  ratio  of  the  ration  was  made  much  wider  and  became 
1 : 8.0.    In  the  ration  for  the  third  period  the  total  organic  matter 
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and  the  total  digestible  nutrients  were  increased  toc^ether  with  a 
little  increase  in  the  cost  of  the  ration ;  the  f  ael  value  was  higher, 
the  digestible  fat  remained  about  the  same  and  the  amount  of 
protein  was  much  less.  The  milk  yield,  however,  was  slightly 
increased.  The  cost  of  milk  was  the  same  and  the  cost  of  fat  was 
a  little  higher. 

In  table  lY  are  given  the  results  obtained  in  a  feeding  trial 
from  May  15  to  July  15, 1892.  During  June  alfalfa  forage  was 
fed,  and  for  comparison  with  the  results  obtained  then,  those  of 
the  15  days  preceding  and  for  the  15  days  following  are 
given.  Fourteen  cows  were  used  in  this  feeding  trial  of  the  aver- 
age age  at  its  beginning  of  3.4  years.  They  had  been  in  milk  on 
the  average  3.6  months  when  the  trial  began. 

From  May  16  to  31,  inclusive,  corn  silage  was  fed  at  noon, 
mixed  hay  morning  and  night  and  a  mixed  grain  (No.  25)  —  con- 
sisting of  six  parts  wheat  bran,  two  parts  ground  oats,  two  parts 
wheat  middlings,  one  part  linseed  meal,  O.  P.  and  three  parts 
cottonseed  meaL  The  same  ration  had  also  been  fed  for  the  first 
part  of  the  month.  Of  the  cost  of  the  ration,  45.8  per  cent,  was 
represented  by  the  grain,  16.6  per  cent,  by  the  silage.  Of  the 
total  digestible  nutrients,  the  grain  supplied  32. 1  per  cent,  and 
the  silage  26  per  cent. 

From  June  1  to  June  30,  alfalfa  forage  was  fed  morning 
and  noon,  hay  at  night,  and  a  mixed  grain  (No.  26)  which  con- 
sisted of  six  parts  ground  oats*,  three  parts  corn  meal,  and  two 
parts  cottonseed  meal.  Of  the  cost  of  the  ration  the  grain 
represented  51.8  per  cent.,  and  the  forage  30.0  per  cent.  The 
grain  supplied  34.6  per  cent,  of  the  digestible  nutrients  and  the 
forage  supplied  45.6  per  cent. 

From  July  1  to  July  15  the  oat  and-pea  forage  was  fed 
morning  and  noon,  and  hay  at  night.  The  same  kind  of  mixed 
grain  was  fed  as  during  June.  The  grain  represented  49.7  per 
cent,  of  the  cost  of  the  ration,  and  the  forage  32.7  per  cent.  The 
grain  supplied  26.0  per  cent,  of  the  digestible  nutrients  and  the 
forage  59.1  per  cent. 

During  the  first  period  the  cows  lost  in  weight  an  average  of 
over  15  pounds.  During  the  second,  an  average  of  16  pounds, 
and  gained  during  the  third,  about  30  pounds  on  the  average. 
For  the  first  period  the  greatest  daily  average  milk  yield  was 
30.7  pounds,  and  the  smallest,  14.5  pounds.    The  highest  average 
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per  cent,  of  fat  was  5.85,  and  the  lowest,  3.28  per  cent.  For  the 
second  period  the  extremes  in  daily  average  milk  yield  were  32.0 
pounds  and  12.0  pounds,  and  the  extremes  in  average  percentage 
of  fat  were  6.18  and  2.98.  jFor  the  third  period  the  extremes 
were  31.3  pounds  and  12.9  pounds,  and  5.02  per  cent,  and  2.47 
per  cent. 

In  changing  from  the  ration  of  the  first  period  to  that  of  the 
second,  the  nutritive  ratio  was  changed  from  1 : 7.1  to  1 : 6.0 
although  a  larger  amount  of  a  less  nitrogenous  grain  was  fed  in 
the  second  ration.  The  cost  of  the  ration  was  somewhat  greater 
in  the  second  period,  owing  to  the  rather  costly  grain  mixture 
used.  The  total  dry  matter  and  organic  matter  in  the  ration 
remained  about  the  same,  although  there  was  an  increase  in  total 
digestible  nutrients.  There  was  an  increase  of  the  protein  and  of 
the  fat  in  the  second  ration,  and  the  fuel  value  was  higher.  The 
yield  of  milk  increased  somewhat,  but  the  amount  of  the  different 
constituents  remained  the  same,  although  there  was  a  slight 
decrease  in  the  per  cent,  of  fat.  The  cost  of  milk  was  about  the 
same  as  for  the  first  period  and  the  cost  of  fat  somewhat  higher. 

In  the  third  period,  oatand-pea  forage  was  substituted  for  the 
alfalfa  of  the  second,  making  the  nutritive  ratio  much  wider, 
although  the  same  kind  of  grain  was  fed  and  the  same  kind  of 
hay.  In  the  ration  for  the  third  period  there  was  considerable 
increase  of  the  total  dry  matter,  the  digestible  nutrients,  and  of 
the  fuel  value,  the  cost  also  being  increased.  There  was  consid- 
erably more  digestible  fat  and  about  the  same  amount  of  protein. 
There  was  about  the  normal  decrease  in  milk  yield,  but  accom- 
panied by  a  slight  falling  off  in  total  solids,  more  noticeable  in  the 
per  cent,  of  fat.  The  cost  of  milk  and  fat  production  was  greater 
in  the  third  period.  In  the  following  tabulated  form  will  be 
found  the  composition  of  the  different  foods  used  in  this  trial 
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In  table  V  are  shown  the  results  obtained  daring  August,  1898, 
in  feeding  alfalfa  forage  and  oat  and  pea  forage.  Ten  c6ws  were 
used  in  this  trial,  of  8.5  years  average  age  August  1,  at  which 
time  they  had  been  in  milk  on  the  average  about  four  months. 
The  same  hay  and  grain  were  fed  throughout  the  trial  —  alfalfa 
forage  was  fed  during  the  first  part  and  oat  and  pea  forage  during 
the  latter  part.  From  August  1  to  13,  inclusive,  alfalfa  forage 
was  fed  morning  and  noon,  hay  at  night,  and  a  mixed  grain 
(No.  27)  consisting  of  five  parts  wheat  bran,  two  parts  ground 
oats,  three  parts  corn  meal  and  two  parts  linseed  meal,  N.  P. 
The  grain  represented  48.1  per  cent,  of  the  cost  of  the  ration  and 
supplied  30.2  per  cent,  of  the  digestible  nutrients.  The  forage 
represented  34.2  per  cent,  of  the  cost  of  the  ration  and  supplied 
53.3  per  cent,  of  the  digestible  nutrients. 

From  August  14  to  August  31,  oatand-pea  forage  was  fed 
morning  and  noon,  hay  at  night,  and  the  same  mixed  grain  as 
before.  The  grain  represented  49.3  per  cent,  of  the  cost  of  the 
ration  and  the  forage  32.9  per  cent.  The  grain  supplied  33.0  per 
cent,  of  the  digestible  nutrients  and  the  forage  49.4  per  cent. 
There  was  an  average  loss  of  weight  during  the  whole  month  of 
16  pounds. 

In  changing  from  alfalfa  to  oatand-pea  forage  the  nutritive 
ratio  of  the  rat  on  was  made  wider.  There  was  a  slight  diminu- 
tion in  the  amount  of  total  digestible  nutrients  and  in  the  fat,  and 
considerable  in  the  amount  of  protein.  The  fuel  value  of  the 
ration  was  somewhat  less.  The  cost  of  the  ration  was  practically 
the  same  for  both  periods.  In  the  second  period  there  was  con- 
siderable falling  off  in  the  milk  yield,  and  in  the  amount  of 
the  milk  constituents,  although  there  was  a  slight  improvement 
in  the  quality  of  the  milk.  The  cost  of  milk  and  solids  was 
increased. 

The  highest  daily  average  milk  yield  for  the  first  period  was 
28.8  pounds  and  the  lowest  14.81  pounds.  The  highe^^t  average 
percentage  of  fat  was  4 .  80  and  the  lowest  2 .  70.  For  the  second 
period  the  extremes  in  daily  average  yield  were  27.48  pounds 
and  18.63  pounds,  and  in  percentage  of  fat  5.10  and  2.48. 

The  following  table  shows  the  composition  of  each  food 
used: 
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From  September  1  to  15,  oat-and-pea  forage  was  fed  morning 
and  noon,  hay  at  night,  and  a  mixed  grain,  No.  27,  consisting  of 
five  parts  wheat  bran,  two  parts  ground  oats,  three  parts  corn  meal 
and  two  parts  h'nseed  meal,  N.  P.  The  grain  cost  49.2  per  cent, 
of  the  cost  of  the  ration  and  sapplied  32.8  per  cent,  of  the  diges- 
tible nutrients.  The  forage  represented  33.2  per  cent,  of  the  cost 
of  the  ration,  and  supplied  49.7  per  cent,  of  the  digestible 
nutrients. 

From  September  16  to  80,  inclusive,  alfalfa  forage  was  fed 
morning  and  noon,  and  hay  at  night.  The  same  mixed  grain 
was  fed  as  during  the  preceding  period.  The  cost  of  the  grain 
was  52.7  per  cent,  of  the  cost  of  the  ration,  and  37.7  per  cent,  of 
the  digestible  nutrients  were  supplied  by  the  grain.  The  forage 
represented  28.0  per  cent,  of  the  cost  of  the  ration,  and  sumlied 
41.9  per  cent,  of  the  digestible  nutrients. 

From  October  1  to  15,  corn  silage  was  fed  morning  and 
noon,  and  hay  at  night.  A  mixed  grain,  No.  28,  was  fed,  con- 
sisting of  five  parts  wheat  bran,  three  parts  ground  oats,  two 
parts  linseed  meal,  O.  P.,  and  two  parts  of  cottonseed  meal.  The 
grain  represented  49.8  per  cent,  of  the  cost  of  the  ration,  and 
supplied  30.1  per  cent,  of  the  total  digestible  nutrients.  The 
silage  represented  33.1  per  cent,  of  the  cost  of  the  ration,  and 
supplied  51.2  per  cent,  of  the  total  digestible  nutrients.  There 
was  an  average  gain  in  live  weight  of  17  pounds  during  the 
whole  of  September,  and  an  average  gain  from  October  1  to  15, 
of  about  16  pounds. 

In  changing  from  oatand-pea  forage  to  alfalfa  forage  the 
nutritive  ratio  of  the  ration  was  made  much  narrower.  There 
was  less  fat  in  the  second  ration  and  more  protein ;  the  total 
digestible  nutrients  were  less  and  the  fuel  value  was  lower.  There 
was  a  decrease  in  the  total  cost  of  the  food,  but  the  milk  yield 
remained  about  the  same.  The  per  cent,  of  fat  in  the  milk  was 
less.  The  cost  of  production  was  lower  for  milk  and  for  total 
solids.  The  cost  of  fat  produced  was  almost  exactly  the  same.  In 
changing  from  alfalfa  forage  to  com  silage,  although  there  was 
also  some  change  in  the  grain,  the  nutritive  ratio  was  made  much 
wider,  a  change  of  from  1 : 5.1  to  1 : 8.3.  There  was  an  increase  of 
total  organic  matter,  total  digestible  nutrients  and  fat,  but  the 
protein  was  much  less.   There  was  considerable  increase  in  the  cost 
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of  the  ration  and  the  fuel  value  was  increased.  There  was  a  fairly 
normal  decrease  in  the  milk  yield.  There  was  an  increase  in  the 
per  cent,  and  in  the  amount  of  fat.  The  cost  of  milk,  milk-solids, 
and  fat  was  greater  than  for  the  third  period.  From  September 
1  to  15  the  greatest  daily  average  milk  yield  was  34.2  pounds 
and  the  smallest  12.4  pounds.  The  highest  average  per  cent,  of 
fat  was  5.00  and  the  lowest  2.50.  From  September  16  to  30  the 
extremes  were  36.7  pounds  and  11.6  pounds  of  milk  and  5.20 
per  cent,  and  1 08  of  fat.  From  October  1  to  15  the  extremes 
were  in  milk  yield  34.5  pounds  and  10.6  pounds  and  in  percentage 
of  fat  5.90  and  2.40.  The  composition  of  the  hay  fed  during  this 
trial,  of  the  oat-and-pea  forage  and  of  the  mixed  grain,  No.  27,  will 
be  found  on  page  212.  The  composition  of  each  of  the  other 
foo;^s  is  shown  in  the  following  table : 
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The  results  obtained  in  a  feeding  trial  from  May  17  to  July  16, 
1893,  are  shown  in  table  VII.  There  was  a  change  from  com 
silage  to  rye  and  alfalfa  forage,  then  to  alfalfa  forage  and  finally 
to  oat-and-pea  forage.  Ten  cows  were  used  of  the  average  age 
June  1  of  4.8  years.  They  had  been  in  milk  at  that  date  about 
4.5  months. 

From  May  17  to  May  31,  inclusive,  com  silage  was  fed  morning 
and  noon,  and  hay  at  night.  The  grain  fed,  No.  31,  consisted  of 
six  parts  of  wheat  bran,  one  part  ground  oats,  two  parts  corn 
meal,  two  parts  wheat  middlings,  one  part  linseed  meal,  O.  P., 
and  one  part  cottonseed  meal.  This  same  ration  had  been  fed 
for  several  weeks  preceding.  The  cost  of  grain  was  45.4  per 
cent,  of  the  cost  of  the  ration  and  the  grain  supplied  40.2  per 
cent,  of  the  digestible  nutrients.  The  silage  represented  35.6  per 
cent,  of  the  cost  of  the  ration  and  supplied  35.5  per  cent  of  the 
digestible  nutrients. 

From  June  1  to  June  10  alfalfa  forage  was  fed  in  the  morn- 
ing* rye  forage  at  noon,  and  hay  at  night.  The  mixed  grain,  No. 
82,  consisted  of  live  parts  wheat  bran,  one  part  ground  oats, 
four  parts  corn  meal,  one  part  wheat  middlings  and  one  part 
linseed  meal,  N.  P.  The  grain  represented  50.6  per  cent,  of  the 
cost  of  the  ration  and  the  forage  27.3  per  cent.  The  grain  sup- 
plied 34.5  per  cent,  of  the  total  digestible  nutrients  and  the 
forage,  45.2  per  cent. 

From  June  11  to  June  30,  inclusive,  alfalfa  forage  was  fed  in 
the  morning  and  at  noon,  and  hay  at  night.  The  same  mixed 
grain,  No.  32,  was  fed.  The  grain  represented  47.5  per  cent,  of 
the  cost  of  the  ration  and  the  forage  33.7  per  cent.  The  grain 
supplied  32.7  per  cent,  of  the  total  digestible  nutrients  and  the 
forage  supplied  49.8  per  cent. 

From  July  1  to  15  oat-and-pea  forage  was  fed  in  the  morn- 
ing and  at  noon,  and  a  mixed  hay  at  night.  Mixed  grain,  No.  32, 
was  again  fed.  The  grain  represented  48.4  per  cent,  of  the  cost 
of  the  ration  and  the  forage  36.3  per  cent.  The  grain  supplied 
36.7  per  cent,  of  the  total  digestible  nutrients  and  the  forage  46.2 
per  cent.  There  was  an  average  loss  in  weight  during  the  first 
period  of  16.5  pounds  and  a  slight  average  gain  during  each  of 
the  other  three  periods  of  a  little  over  one  pound. 
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The  ration  for  the  second  period  had  almost  the  same  nutritive 
ratio  as  ths^  of  the  first.  There  was  a  considerably  greater 
amount  of  total  digestible  nutrients  in  the  second  ration,  although 
the  total  organic  matter  was  about  the  same.  The  fuel  value  of 
the  second  ration  was  higher  and  the  cost  was  less.  There  was  a 
greater  amount  of  protein  and  less  fat.  There  was  about  a  nor- 
mal decrease  in  milk  yield.  The  cost  of  milk  and  of  fat  was 
about  the  same  for  both  periods.  The  nutritive  ratio  was  made 
somewhat  narrower  when  rye  forage  was  discontinued  and  more 
alfalfa  fed ;  the  total  organic  matter  and  the  digestible  nutrients 
were  somewhat  increased,  also  the  fuel  value  and  the  cost  of  the 
ration.  There  was  considerable  increase  in  the  amount  of  pro- 
tein. There  was  a  slight  decrease  in  the  milk  yield,  probably 
less  than  the  normal.  The  milk  and  its  fat  cost  somewhat  more. 
In  changing  from  alfalfa  to  oat-and-pea  forage  more  forage  and 
grain  were  fed ;  the  amount  of  digestible  protein  remained  about 
the  same,  but  there  was  a  little  falling  off  in  the  total  nutrients. 
The  cost  of  the  ration  was  somewhat  greater,  also  the  cost  of  the 
milk  and  fat  —  although  there  was  no  falling  off  in  milk  yield. 

For  the  first  period  the  greatest  daily  average  milk  yield  was 
35.3  pounds  and  the  smallest  16  pounds.  The  highest  average 
per  cent,  of  fat  was  6.47  and  the  lowest  3.05.  For  the  second 
period  the  extremes  in  average  daily  milk  yield  were  34.9 
pounds  and  13.2  pounds  and  in  percentage  of  fat  6.30  and 
3.00.  For  the  third  period  the  extremes  were  35.3  pounds 
and  12.7  pounds  of  milk,  and  6.25  and  3.00  per  cent,  of  fat  For 
the  fourth  period  the  extremes  were  85.5  pounds  and  13.1  pounds, 
and  6.16  per  cent,  and  2.77  per  cent,  of  fat.  In  the  following 
table  will  be  found  the  composition  of  each  food  used. 
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224:  Rkpoet  of  thb  Fibbt  Assistant  of  the 

The  results  obtained  with  nine  cows  during  July,  1893,  are 
given  in  table  VI 11.  The  average  age  of  the  cows  was  4.9  years 
and  the  average  time  in  milk  4.2  months.  For  the  first  half  of 
the  month  oat-and  pea  forage  was  fed  and  for  the  latter  half 
alfalfa  forage.  There  was  no  change  in  the  kind  of  hay  or  of 
grain  throughout  the  month.  Not  quite  so  much  hay  or  grain 
was  fed  with  the  alfalfa  as  with  the  oat  and-pea  forage,  which 
made  the  cost  of  the  ration  somewhat  lower.  Forage  was  fed  in 
the  morning  and  at  noon,  and  hay  at  night ;  for  the  first  period 
oat-and-pea  forage  and  for  the  second  alfalfa  forage.  The  mixed 
grain  (No.  32)  consisted  of  five  parts  wheat  bran,  one  part  ground 
oats,  four  parts  corn  meal,  one  part  wheat  middlings  and  one 
part  linseed  meal,  N.  P.  The  grain  represented  49.9  per  cent,  of 
the  cost  of  the  first  ration  and  48.9  per  cent,  of  the  cost  of  the  sec- 
ond, and  supplied  38.2  per  6ent.  of  the  total  digestible  nutrients  in 
the  first  and  29.9  per  cent,  in  the  second  ration.  The  oat-and-pea 
forage  represented  34  per  cent,  of  the  cost  of  the  first  ration  and 
supplied  45.1  per  cent,  of  the  total  digestible  nutrients.  The 
alfalfa  forage  represented  34.6  per  cent,  of  the  cost  of  the  second 
ration  and  supplied  51.6  per  cent,  of  the  total  digestible  nutrients. 
There  was  an  average  gain  in  weight  during  the  trial  of  a  little 
more  than  6  pounds. 

The  second  ration  contained  a  little  more  protein  and  fat  and 
considerably  more  of  total  nutrients;  the  fuel  value  was  higher, 
and  the  nutritive  ratio  nearly  the  same  —  a  trifle  wider.  There 
was  somewhat  more  than  the  normal  falling  off  in  the  milk  yield. 
The  milk  and  the  fat  cost  a  little  more  for  the  second  period  than 
for  the  first.  From  July  1  to  16  the  highest  daily  average  milk 
yield  was  35.5  pounds  and  the  lowest  18.4  pounds.  The  highest 
average  per  cent,  of  fat  was  5.60  and  the  lowest  2  77.  From 
July  16  to  31  the  extremes  in  milk  yield  were  32.9  and  15.5 
pounds,  and  in  percentage  of  fat  5.80  and  2.85.  In  the  small 
table  on  page  223  will  be  found  the  composition  of  each  food  used 
in  this  trial. 

The  results  obtained  from  the  same  nine  cows  later  in  the 
season  during  a  trial  in  which  com  forage  and  alfalfa  forage  in 
one  ration  were  substituted  for  oat-and-pea  forage  and  part  of  the 
hay  in  the  other  are  shown  in  table  IX.    The  cows  averaged  in 
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age  a  little  over  five  years  at  the  time  of  this  feeding  trial  and 
had  been  in  milk  on  the  average  about  5.6  months. 

During  the  first  period  mixed  clover  hay  was  fed  morning  and 
night  and  oat-and-pea  forage  at  noon.  The  mixed  grain  fed, 
No.  34,  consisted  of  five  parts  wheat  bran,  two  parts  ground  oats, 
five  parts  corn  meal,  one  part  wheat  middlings,  one  part  linseed 
meal,  O.  P.,  one  part  cottonseed  meal,  one  part  ground  flaxseed 
and  four  parts  gluten  feed.  The  grain  represented  31.1  per  cent, 
of  the  cost  of  the  ration  and  supplied  38.4  per  cent,  of  the  total 
digestible  nutrients.  The  forage  represented  15.4  per  cent,  of  the 
cost  of  the  ration  and  supplied  24.2  per  cent,  of  the  digestible 
nutrients.  During  the  second  period  alfalfa  forage  was  fed  in  the 
morning,  mixed  hay  (very  little  clover)  was  fed  at  noon  and  corn 
forage  at  night.  No  change  was  made  in  the  grain.  The  grain 
represented  50.5  per  cent,  of  the  cost  of  the  ration  and  supplied 
28.7  per  cent,  of  the  digestible  nutrients.  The  forage  repre- 
sented 32.4  per  cent,  of  the  cost  of  the  ration  and  supplied  56  8 
per  cent,  of  the  total  digestible  nutrients.  There  was  a  small 
average  gain  in  live  weight  during  each  period. 

The  second  ration,  having  somewhat  the  wider  nutritive  ratio, 
contained  the  same  amount  of  protein  as  the  first,  but  more  fat, 
considerably  more  total  nutrients,  and  was  considerably  higher  in 
fuel  value.  The  cost  of  the  second  ration  was  somewhat  lower. 
There  was  considerable  increase  in  the  average  milk  yield  for  the 
second  period  and  the  milk  and  fat  cost  less  —  although  there  was 
a  slight  decrease  in  average  per  cent,  of  fat  in  the  milk.  The 
extremes  in  daily  average  milk  yield  for  the  first  period  were  30.2 
pounds  and  12.8  pounds  and  in  percentage  of  fat  6.10  and  2.80. 
The  extremes  for  the  second  period  were  31.9  and  16.2  pounds 
average  daily  milk  yield,  and  6.70  and  2.90  average  per  cent,  of 
fat.  The  foods  used  showed  the  composition  given  in  the 
following  table : 
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The  results  of  a  feeding  trial  during  May,  1894,  are  given  in 
table  X.  Nine  cows  were  used  of  the  average  age  of  4.7  years. 
The  average  time  they  had  been  in  milk  by  May  1  was  4.4  months. 
With  one  kind  of  grain  fed  throughout,  there  was  a  change  from 
corn  silage  and  hay  to  more  of  alfalfa  forage  and  less  hay,  with 
an  interval  of  five  days  in  which  both  silage  and  forage  were  fed 
with  the  hay.  For  some  weeks  preceding  this  trial  the  ration 
had  been  very  similar  to  that  fed  for  the  first  period  here  reported. 

For  the  first  period  com  silage  was  fed  at  noon,  clover  hay 
morning  and  night  and  a  mixed  grain,  No.  38,  consisting  of  five 
parts  wheat  bran,  two  parts  corn  meal,  one  part  wheat  middlings, 
one  part  cotton-seed  meal  and  one  part  gluten  feed.  The  grain 
cost  41.6  per  cent,  of  the  cost  of  the  ration  and  supplied  33.9  per 
cent,  of  the  total  digestible  nutrients.  The  silage  represented 
21.4  per  cent,  of  the  cost  of  the  ration  and  supplied  24.7  per  cent. 
of  the  total  digestible  nutrients. 

•  For  the  second  short  period  corn  silage  was  fed  in  the  morning, 
alfalfa  forage  at  noon  and  clover  hay  at  night.  The  grain  cost 
44.1  per  cent,  of  the  cost  of  the  ration  and  supplied  34.3  per  cent. 
of  the  total  digestible  nutrients.  The  silage  and  forage  repre- 
sented 38.3  per  cent,  of  the  cost  and  supplied  42.6  per  cent,  of  the 
digestible  nutrients.  For  the  third  period  alfalfa  forage  was  fed 
morning  and  noon,  clover  hay  at  night  and  the  same  grain.  No.  88, 
was  fed.  The  grain  represented  43.5  per  cent,  of  the  cost  of  the 
ration  and  supplied  30.3  per  cent,  of  the  total  digestible  nutrients. 
The  forage  represented  33.7  per  cent,  of  the  cost  of  the  ration  and 
supplied  48.0  per  cent,  of  the  total  digestible  nutrients.  There 
was  considerable  average  loss  in  weight  during  each  period,  the 
average  loss  in  weight  per  cow  for  the  month  being  38.7  pounds. 

The  ration  for  the  last  period  had  a  much  narrower  ratio  than 
that  of  the  first.  There  was  an  increase  in  the  amount  of  digesti- 
ble protein,  fat  and  total  nutrients,  and  the  fuel  value  was  higher. 
The  cost  of  the  ration  was  somewhat  lower.  The  milk  yield  for 
the  last  period  was  about  the  same,  with  a  slight  improvement  in 
quality.  The  cost  of  milk  and  fat  was  less.  The  results  in  the 
short  intermediate  period  were  somewhat  better  than  in  the  first 
or  last.  For  the  first  period  the  greatest  daily  average  milk 
yield  was  34.9  pounds  and  the  smallest  19.2  pounds.  The  highest 
average  per  cent,  of  fat  was  7.00  and  the  lowest  3.05.  For 
30 
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the  second  period  the  extremes  were  36.1  pounds  and  15.7  pounds 
in  milk  yield  and  6.72  and  3.00  in  average  per  cent,  of  fat.  For 
the  third  period  the  extremes  in  daily  average  milk  yield  were 
29.1  pounds  and  16.2  pounds  and  in  the  average  percentage  of 
fat  6.46  and  3.10. 

The  results  of  another  feeding  trial  in  which  eight  co^s  were  fed 
from  June  1  to  July  31,  lb94,  Sj^re  given  in  Table  XI.  Alfalfa 
forage  was  fed  during  June,  and  oat-and-pea  forage  during  July, 
mixed  clover  hay  during  both  months,  and  one  kind  of  mixed 
grain.  From  June  1  to  30  alfalfa  forage  was  fed  morning  and 
noon  and  clover  hay  at  night.  The  mixed  grain,  No.  39,  consisted 
of  five  parts  wheat  bran,  one  part  ground  oats,  five  parts  corn 
meal  and  one  part  wheat  middlings.  The  grain  represented  41.9 
per  cent,  of  the  cost  of  the  ration  and  supplied  27.  2  per  cent,  of 
the  total  digestible  nutrients.  The  forage  represented  36.4  per 
cent,  of  the  cost  of  the  ration  and  supplied  54.5  per  cent,  of  the 
total  digestible  nutrients.  From  July  1  to  31  oat-and-pea  forage  . 
was  fed  morning  and  no6n,  and  hay  at  night ;  the  same  mixed 
grain  morning  and  night  as  before.  The  grain  representea  41.6 
per  cent,  of  the  total  cost  of  the  ration  and  supplied  20.8  per  cent, 
of  the  total  digestible  nutrients.  The  forage  represented  36.8 
per  cent,  of  the  total  cost  of  the  ration  and  supplied  64.8  per 
cent,  of  the  total  digestible  nutrients.  The  ration  for  the  second 
period  had  a  little  wider  nutritive  ratio  than  that  for  the  first. 
There  was  an  increase  in  the  amount  of  each  digestible  con- 
stituent and  an  increase  of  the  fuel  value.  The  cost  of  the  ration 
was  somewhat  less.  There  was  a  decrease  in  milk  yield  at  about 
the  normal  rate ;  the  percentage  of  fat  was,  however,  slightly 
lower.  There  was  a  slight  increase  in  the  cost  of  milk  and  mor j 
in  the  cost  of  fat.  The  average  gain  in  weight  per  cow  for  June 
was  11.6  pounds  and  for  July  two  pounds. 

The  greatest  daily  average  milk  yield  for  June  was  31.9  pounds 
and  the  least  22.7  pounds.  The  highest  average  per  cent,  of  fat 
was  4.69  and  the  lowest  3.20.  For  July  the  greatest  daily  aver- 
age milk  yield  was  34.4  pounds  and  the  least  16.4  pounds.  The 
highest  average  per  cent,  of  fat  was  6.25  and  the  lowest  2.99. 
The  following  table  shows  the  composition  of  each  food  used  in 
this  trial : 
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Table  XII  shows  the  results  obtained  in  a  feeding  trial  during 
July  and  August,  1894  Eight  cows  were  used  in  this  trial  of  the 
average  age  July  1  of  5.2  years.  At  that  date  they  had  been  in 
milk  on  the  average  3  7  months.  From  July  1  to  3 1  oat-and- 
pea  forage  was  fed  morning  and  noon,  hay  at  night  and  a  mixed 
grain,  No.  39,  consisting  of  five  parts  wheat  bran,  one  part  ground 
oats,  five  parts  corn  meal,  one  part  wheat  middlings.  The  grain 
represented  41.7  per  cent,  of  the  cost  of  the  ration  and  supplied 
21.0  per  cent,  of  the  digestible  nutrients.  The  forage  represented 
37.0  per  cent,  of  the  total  cost  of  the  ration  and  supplied  65.0  per 
cent,  of  the  total  digestible  nutrients.  From  August  1,  to 
9,  inclusive,  alfalfa  forage  was  fed  .  three  times  daily  and 
mixed  grain  twice.  The  mixed  grain,  No.  40,  was  composed  of 
four  parts  wheat  bran,  one  part  ground  oats,  eight  parts  com 
meal,  one  part  wheat  middlings  and  one  part  "  King  "  gluten  meal. 
The  grain  cost  .45.2  per  cent,  of  the  cost  of  the  ration,  the  forage 
representing  54.8  per  cent.  The  grain  supplied  21.6  per  cent,  of 
the  total  digestible  nutrients,  the  forage  supplying  78.4  per  cent 

From  August  10  to  31,  inclusive,  corn  silage  was  fed  three 
times  daily  and  mixed  grain  twice.  The  mixed  grain.  No.  41, 
was  composed  of  six  parts  wheat  bran,  one  part  ground  oats,  two 
parts  "King"  gluten  meal,  and  one  part  cotton-seed  meal.  The 
grain  represented  41.2  per  cent,  of  the  total  cost  of  the  ration  and 
the  silage  5S.8  per  cent.  The  grain  supplied  25.9  per  cent,  of  the 
total  digestible  nutrients  and  the  silage  74.1  per  cent.  Although 
the  grain  was  changed  for  the  second  period  and  alfalfa  forage 
took  the  place  of  oat-and-pea  forage  and  hay  —  the  food  contain- 
i  ng  more  moisture  —  there  was  almost  no  change  in  the  propor- 
tion or  amounts  of  the  different  constituents  of  the  food.  The 
nutritive  ratio  was  the  same  and  the  fuel  values  nearly  alike. 
The  cost  of  the  second  ration  was  less.  There  was  very  little 
decrease  in  the  milk  yield,  but  a  slight  falling  off  in  the  per  cent, 
of  fat.  The  cost  of  milk  was  about  the  same  and  the  cost  of  fat 
somewhat  higher. 

In  the  third  period  when  corn  silage  was  fed  instead  of  alfalfa 
forage,  the  cost  of  the  ration  was  increased,  and  the  nutritive 
ratio  was  made  considerably  wider.  There  was  an  increase  in 
the  amount  of  fat  and  a  decrease  in  the  protein  ;  the  total  nutri- 
tive substance  was  less  and  the  fuel  value  lower.     Th6re  was  a 
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normal  decrease  in  the  milk  yield  and  an  increase  in  the  per  cent, 
of  fat.  There  was  considerable  increase  in  the  cost  of  milk  and 
fat.  There  was  an  average  gain  in  weight  during  July  of  14 
pounds  and  an  average  loss  during  August  of  17.3  pounds.  For 
the  first  period  the  greatest  daily  average  milk  yield  was  40.2 
pounds,  and  the  least  16.4  pounds.  The  highest  average  per 
<5ent.  of  fat  was  6.25  and  the  lowest  2.92  per  cent.  For  the 
second  period  the  extremes  in  daily  average  milk  yield  were  37.1 
pounds  and  17  pounds  and  in  average  percentage  of  fat  5.50  and 
2.55.  For  the  third  period  the  extremes  in  milk  yield  were 
37.2  pounds  and  12.4  pounds  and  in  average  percentage  of  fat 
5.55  and  2.57. 
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In  table  XT II  are  given  the  data  obtained  in  a  feeding  trial 
from  September  1  to  October  15,  1894.  Seven  cows  were 
used  wbieh  had  been  in  milk  on  the  av^erage  4.1  months. 
The  average  age  September  1  was  5.^)  years.  There  was 
a  change  to  corn  forage  from  alfalfa  and  oat-and  pea  for- 
age and  with  the  results  from  the  two  periods  those 
obtained  in  a  third,  when  only  hay  and  grain  were  fed, 
are  given  for  comparison.  From  September  I  to  15,  inclusive, 
alfalfa  forage  was  fed  in  the  morning,  oat-and-pea  forage  at  noon 
and  night,  and  a  mixed  grain  (No.  40),  composed  of  four  parts 
wheat  bran,  one  part  ground  oats,  eight  parts  corn  meal,  one  part 
wheat  middlings  and  one  part  "  King  "  gluten  meal.  The  grain 
represented  45.h  per  cent,  of  the  cost  of  the  ration,  the  forage 
representing  54.2  per  cent.  The  grain  supplied  22.9  per  cent,  of 
the  total  digestible  nutrients,  the  forage  supplying  77.1  per  cent. 
From  September  1 6  to  30,  inclusive,  corn  forage  was  ted  three 
times  daily.  The  mixed  grain  fed  (No.  42)  was  composed  of  five 
parts  wheat  bran,  one  part  linseed  meal,  O.  P.,  one  part  "  King  " 
gluten  meal  and  one  part  cotton-seed  meal.  The  grain  repre- 
sented 47.3  per  cent,  of  the  cost  of  the  ration,  the  forage  repre- 
senting 52.7  per  cent. ;  and  the  grain  supplied  20.9  per  cent,  of 
the^total  digestible  nutrients,  the  forage  supplying  79.1  per  cent. 
From  October  1  to  15,  timothy  hay  was  fed  three  times  daily? 
and  the  same  mixed  grain  fed  as  during  the  preceding  period. 
The  grain  represented  41.6  per  cent,  of  the  cost  of  the  ration  and 
supplied  31.5  per  cent,  of  the  total  digestible  nutrients. 

In  changing  to  the  corn  forage  of  the  second  period  the  nutri- 
tive ratio  of  the  ration  was  made  a  little  wider.  There  was  some- 
what less  protein  in  the  ration  but  almost  the  same  amount  of  fat 
and  of  total  nutrients,  and  there  was  not  much  difference  in  the 
fuel  value  ;  the  cost  of  the  ration  was  a  little  higher.  There 
was  but  very  little  falling  off  in  the  milk  yield  and  the  per  cent, 
of  fat  in  the  milk  was  slightly  higher.  The  cost  of  milk  was 
somewhat  higher  and  also  the  cost  of  fat.  In  the  third  period, 
although  more  grain  was  fed,  not  enough  hay  was  taken  to  pre- 
vent a  falling  oflf  in  the  total  dry  matter  consumed.  Besides  a 
decrease-in  the  amount  of  protein — enough  to  make  the  ratio 
wider —  there  was  a  decrease  in  the  amount  of  other  constituents, 
and  the  fuel  value  of  the  ration  was  less.    The  cost  of  the  ration 
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was  much  higher.  There  was  considerable  falling  oif  in  milk 
yield  and  only  an  ordinary  change  in  the  composition  of  the  milk. 
There  was  an  average  gain  in  weight  during  each  of  the  first  two 
periods  of  nearly  12  pounds  and  a  loss  of  about  six  pounds  during 
the  last  period. 

The  greatest  daily  average  milk  yield  for  the  first  period  was 
87.5  pounds  and  the  least  1  J.7  pounds.  The  highest  average  per 
•cent,  of  fat  was  5.86  and  the  lowest  2.30.  The  extremes 
for  the  second  period  in  milk  yield  were  38.0  pounds  and  19.4 
pourds  and  in  average  percentage  of  fat  5.50  and  2.60. 
For  the  third  period  the  extremes  were  30.1  pounds  and  15.0 
pounds,  and  5.90  per  cent,  and  2.25  per  cent. 
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The  results  obtained  in  another  trial  with  the  same  cows  from 
October  1  to  November  15,  1894,  are  given  -in  table  XIV.  The 
cows  had  been  in  milk  on  the  average  a  little  over  five  months 
by  October  1.  The  data  for  the  first  period  of  this  trial  have 
just  been  reported  in  the  preceding  large  table,  but  are  here  re- 
peated for  comparison.  In  the  second  period  alfalfa  forage  was 
fed  in  place  of  hay,  and  in  the  third  period  beets  were  fed.  From 
October  16  to  31,  inclusive,  alfalfa  forage  was  fed  morning  and 
noon  and  hay  at  night.  The  mixed  grain.  No.  43,  consisted  of 
five  parts  wheat  bran,  six  parts  corn  meal,,  and  one  part  each  of 
wheat  middlings,  linseed  meal,  O.  P.,  cotton-seed  meal  and 
gluten  feed.  The  grain  represented  44.6  per  cent,  of  the  total 
cost  of  the  ration  and  supplied  30.6  per  cent,  of  the  total  digestible 
nutrients.  The  forage  represented  32.0  per  cent,  of  the  cost  of 
the  ration  and  supplied  47.9  per  cent,  of  the  nutrients.  From 
November  1  to  15,  inclusive,  beets  were  fed  morning  and  noon 
and  hay  at  night.  The  mixed  grain.  No.  44,  consisted  of  five 
parts  wheat  bran,  one  part  ground  oats,  two  parts  com  meal,  one 
part  linseed  meal,  O.  P.,  two  parts  "King"  gluten  meal,  and  one 
part  cotton-seed  meal.  The  grain  represented  40.1  per  cent,  of 
the  cost  of  the  ration  and  supplied'  33.1  per  cent,  of  the  total 
digestible  nutrients.  The  beets  represented  39.5  per  cent,  of  the 
cost  of  the  ration  and  supplied  43.6  per  cent,  of  the  total  digestible 
nutrients. 

The  nutritive  ratio  of  the  second  ration  was  considerably  nar- 
rower than  that  of  the  first.  There  was  an  increase  in  the 
amount  of  protein  and  fat  and  of  total  nutrients.  The  fuel  value 
was  higher  and  the  cost  of  the  ration  considerably  less.  There 
was  a  pronounced  increase  in  the  milk  yield  and  not  much  change 
in  the  composition  of  the  milk.  .  The  cost  was  much  less  for  milk 
and  fat  than  for  the  preceding  period.  In  the  third  period  the 
nutritive  ratio  was  made  wider,  there  was  a  decrease  in  the 
amount  of  digestible  protein,  fat,  and  of  total  nutrients  —  most 
noticeable  in  the  fat.  The  cost  of  the  ration  was  much  higher 
and  the  fuel  valu6  was  reduced  to  about  that  of  the  ration  for  the 
first  period.  There  was  a  falling  off  in  the  milk  yield  from  that 
of  the  second  period,  but  very  little  more  than  the  normal, 
accompanied  by  a  slight  decrease  in  the  per  cent,  of  fat.  The 
milk  and  fat  cost  much  more  than  in  the  second  period. 
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Cost  of  food 

for  one  pound 

of  fat  in  milk. 

Cents.: 

20.41 
16.18 
21.13 

Cost  of  food 

for  one  pound 

of  mllksolids. 

CenU. 

©1  ^  o> 

0>  t*  00 
to  '**  »o 

Cost  of  food 

for  one  pound 

of  mUk. 

Cents. 

O  '^  o 

00  CO  00 

Pounds  of 

water-free 

food  coo- 

sumfd  for  one 

pouDd  of  fat 

produced. 

Lbs. 

28.0V 
25.20 
22.44 

Pounds  of 
water  free 

for  one  p  und 

of  mUk-aolids 

produced 

Lbs. 

ao  o:  a 

i-  00  GQ 
00  r-^  o 

Pounds  of 
water-f'ce 
food  con- 
sumed f  t*r  one 
pound  of  milk 
produced . 
Lbs. 

O  Or   «0 

1-1  Od  00 

1^ 

*2| 

20.66 
22.91 
21.53 

16.53 
14.66 
17.83 

i 

October        1  to  15 

October      16  tj31 

November    1  to  16 ... . 
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There  was  an  average  loss  in  weight  during  October  of  about 
12  pounds  and  during  the  third  period  of  about  two  pounds. 
The  greatest  daily  average  milk  yield  f or^the'second  period  was 
82.6  pounds  and  the  least  17.1  pounds.  The  highest  average  per 
cent,  of  fat  was  6.60  and  the  lowest.  2.70.  For  the  last 
period  the  extremes  in  daily  average  milk  yield  were  30.9 
pounds  and  15.6  pounds,  and  in  percentage  of  fat  6.00  and  2.60 
The  composition  of  the  hay  and  of  the  mixed  grain,  No.  42,  fed 
during  the  first  period,  will  be  found  on  page  251.  The  follow- 
ing table  shows  the  composition  of  each  of  the  other  foods : 
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General  Observations. 

These  feeding  trials  here  reported,  though  many  of  them  for 
periods  necessarily  rather  short,  were  repeated  for  several  seasons 
and  are  the^average  results  from  a  number  of  different  cows,  so 
that  the  indications  which  they  all  give  of  the  value  of  alfalfa 
can  hardly  be  considered  accidental. 

The  average  of  all  the  analyses  made  of  the  fourteen  lots  of 
alfalfa  used  in  these  feeding  trials  will  give  an  idea  of  the  general 
composition  of  alfalfa  forage.  The  average  composition  of  three 
lots  of  mature  corn  forage  might  be  considered  beside  that  of  the 
alfalfa  for  comparison'as  follows : 


Alfalfa 
forage. 

Corn 
forage. 

Per  cent,  of  moisture 

75.10 
2.28 
4.48 
3.63 
6.69 

10.26 
1.29 

71.80 

"         of  ash 

1.20 

"         of  protein 

S.27 

"         of  true  albuminoids 

1.97 

"         of  crude  fibre 

5.17 

"         of  N.  fre6  extract 

18.46 

"         of  fats 

1.10 

In  determining  the  cost  of  milk,  for  purpose  of  comparison,  for 
each  period  reported  in  the  preceding  tables,  the  cost  of  the  food 
only  was  considered.  The  manurial  values  of  the  foods  were  not 
taken  into  account,  although  under  favorable  conditions  the  net 
cost  to  the  farm  of  milk  would  be  much  influenced  by  the  ferti- 
lizing values  of  the  foods.  'The  manurial  values  of  rations  con- 
taining alfalfa  and  of  those  containing  highly  nitrogenous  grain 
foods  would  be  much  greater  than  of  most  rations,  but  except 
where  special  attention  is  given  to  careful  handling  of  manure, 
only  a  small  proportion  of  the  possible  amount  would  be  recovered. 

When  alfalfa  forage  was  substituted  for  some  other  food  or 
the  amount  of  alfalfa  in  the  ration  increased,  there  followed  in 
10  instances  a  decrease  in  the  cost  of  the  milk,  in  two  instances 
a  very  slight  increase  in  cost,  and  in  two  instances  the  cost  of 
milk  was  practically  the  same.  There  was  an  increase  in  the 
yield  of  milk  in  seven  instances,  a  decrease  in  four  instances  of 
about  what  might  normally  be  expected  to  occur  without  change 
of  food,  and  little  change  in  yield  in  three  instances. 
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When  the  change  was  from  a  ration  containing  alfalfa  to  one 
containing  less  or  no  alfalfa,  there  followed  an  increase  in  the 
cost  of  milk  in  10  instances  and  there  was  about  the  same  cost 
once.  There  was  a  decrease  of  the  milk  yield  in  nine  instances, 
and  an  increase  of  the  milk  yield  in  two. 

When  alfalfa  was  substituted  for  other  foods  in  the  ration  or 
the  amount  of  alfalfa  increased,  there  followed  a  decrease  in  the 
cost  of  fat  in  seven  instances  and  an  increase  of  the  cost  in  six 
instances.  There  was. an  increase  of  the  amount  of  fat  in  six 
instances,  a  decrease  in  five  instances  and  little  change  in  amount 
twice. 

When  the  change  was  from  a  ration  containing  alfalfa  to  one 
containing  less  or  none,  there  followed  an  increase  in  the  cost  of 
fat  in  nine  instances,  a  decrease  in  cost  once,  and  there  was  about 
the  same  cost  twice.  There  was  an  increase  of  the  amount  of 
fat  in  three  instances,  a  decrease  in  three,  and  about  the  same 
amount  of  fat  in  five. 

When  the  change  in  the  ration  was  to  more  alfalfa,  or  to 
alfalfa  in  place  of  some  other  food,  there  followed  a  decrease  in 
per  cent,  of  fat  in  milk  in  six  instances,  an  increase  in  three,  and 
little  change  in  per  cent,  in  four  instances.  When  changed  from 
a  ration  containing  alfalfa  to  one  containing  less  or  none,  there 
followed  an  increase  in  per  cent,  of  fat  in  six  instances  and  a 
decrease  of  per  cent,  in  five. 

There  has  been  usually  an  increase  in  milk  yield  accompanying 
the  use  of  alfalfa,  although  there  was  often  at  the  same  time  a 
decrease  in  the  per  cent,  of  fat.  With  alfalfa  forage  rated  at  the 
same  cost  as  other  forage,  there  was  generally  a  decrease  in  the 
cost  of  milk  when  the  alfalfa  was  fed  and  not  much  change  in 
the  cost  of  the  fat  produced. 

Corn  forage  (fully  matured)  in  the  results  accompanying  its 
use  has  compared  most  favorably  with  alfalfa ;  but  except  in  the 
form  of  silage  it  is  only  available  for  a  short  time  in  the  fall 
before  frost.  Alfalfa  is  ready  for  the  first  cutting  about  the 
time  for  planting  the  corn  and  about  as  early  as  rye  forage  can 
be  cut.  The  proportions  of  constituents  also  differ  so  widely 
between  alfalfa  and  corn  forage  that  these  plants  can  not  well  be 
considered  as  substitutes  for  each  other,  but  as  supplementary. 
For  making  rations  like  those  usually  fed,  coarse  fodder  and 
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grain  foods,  in  general  cheaper  than  those  used  with  corn  forage, 
can  be  fed  with  alfalfa.  The  more  highly  nitrogenous  grains 
and  hays  fed  with  com  forage  or  silage,  however,  have  a  much 
higher  manurial  value,  which  fact  is  often  of  wide  importance. 

The  palatability  of  alfalfa  or  of  corn  (maize)  is  greater  than  of 
most  other  forage  plants  of  rapid  growth  that  will  yield  heavy 
crops.  This  is  a  matter  of  the  greatest  importance,  for  while 
the  milk  may  temporarily  be  produced  at  the  expense  of  loss  in 
weight  of  the  animal,  the  flow  of  milk  must  be  sustained  by  the 
food  taken  in  excess  of  that  necessary  for  maintenance. 

Any  discussion  of  the  general  fluctuations  of  milk  yield  as 
influenced  by  the  proportions  of  the  different  constituents  of  the 
food,  and  b}'  the  nutritive  ratio  of  the  ration^  is  reserved  until 
some  data  from  winter  rations  fed  for  longer  periods  shall  be 
published. 

KfiMABKS   CONCEBNING   THE   CULTIVATION   OF  AlFALFA. 

For  those  who  iire  unacquainted  with  alfalfa  a  few  general 
facts  concerning  the  plant  may  be  briefly  mentioned  here  to 
advantage.  Alfalfa  {Medicago  8aiiva\  sometimes  called  lucerne, 
although  not  generally  known  in  this  part  of  the  country,  has 
been  in  cultivation  for  a  long  time.  It  was  cultivated  by  the 
Egyptians,  Greeks  and  Romans,  and  in  later  centuries  by  the 
nations  of  the  warmer  parts  of  Europe.  It  was  early  introduced 
into  South  America  and  brought  from  there  to  Mexico  and 
California. 

Alfalfa  being  a  leguminous  plant  like  the  clovers  and  able  to 
gather  nitrogen  that  is  not  available  to  most  plants,  will,  when 
the  crop  is  fed  on  the  farm,  enrich  the  soil  in  this  necessary  ele- 
ment and  leave  a  field  in  improved  condition  when  finally  plowed 
under.  The  long  tap  root  with  its  .numerous  branches  reaches 
deep  in  the  sub-soil  (roots  often  reach  to  a  depth  of  10  or  12 
feet — are  said  sometimes  to  extend  over  20  feet)  and  is  of  ten 
able  to  obtain  plant  food  and  water  for  the  lack  of  which  surface 
feeding  plants  may  be  suffering.  The  plant  is  a  perennial  and 
when  once  well  established  will  yield  paying  crops  for  an  indefi- 
nite number  of  years  if  the  field  is  not  overrun  with  grass  or 
plantain. 

Alfalfa  grows  well  on -widely  varying  kinds  of  top  soil,  but  the 
subsoil  must  be  open  and  porous.    It  does  best  on  a  warm  and 
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friable  soil  with  a  loose  or  gravelly  subsoil.  A  dense  clay  or 
hardpan  subsoil  is  most  unfavorable.  Although  a  rich  soil  is  of 
course  the  best  and  gives  the  largest  crops,  alfalfa  sometimes  does 
exceedingly  well  on  poor  gravelly  soils.  The  plant  consumes 
much  water  but  will  not  survive  long  in  a  saturated  or  flooded 
soil,  and  too  much  water  in  the  soil  during  winter  is  fatal.  If 
water  stands  for  any  considerable  time  within  a  few  feet  of  the 
surface  the  crop  will  be  injured.  Alfalfa,  in  the  west,  seldom  if 
ever  winter  kills  on  ground  with  a  deep  and  porous  subsoil. 

The  seed  should  not  be  sown  except  the  soil  has  received  care- 
ful and  thorough  preparation,  for  it  is  of  the  utmost  importance 
to  secure  a  dense  and  uniform  stand,  especially  if  hay  is  to  be 
made.  If  crops  of  seed  only  are  desired  a  more  scattering  stand 
of  plants  may  give  good  results.  The  seed  should  be  sown  in 
the  spring,  after  danger  of  severe  frost  is  past,  and  when  the 
ground  would  be  considered  in  the  best  possible  condition  for 
planting  garden  seeds.  The  treatment  of  the  soil  for  the  preced- 
ing season  should  have  been  such  as  to  have  most  effectually  sub- 
dued all  weeds,  and  caused  the  sprouting  and  destruction  of  any 
seeds  in  the  ground.  The  seed  should  not  be  sown  with  grain, 
but  alone ;  although  a  good  catch  is  sometimes  reported  when 
sown  with  oats  — only  about  half  the  usual  quantity  of  grain 
being  used.  If  sown  with  grain  the  young  plants  are  likely  to  be 
killed  by  the  sun  after  the  grain  is  cut.  It  is  best  to  sow  not  less 
than  30  pounds  of  seed  per  acre  —  especially  when  sown  broad- 
cast. When  sown  with  the  drill  20  pounds  often  give  good 
results.  In  short,  to  guard  against  the  decidedly  unsatisfactory 
result  of  a  poor  stand,  plenty  of  seed  should  be  used  on  carefully 
prepared  ground. 

Pure  seed  is  essential.  Only  plump,  bright,  good  seed  should 
be  sown,  for  shrunken  seed  may  produce  weak  and  worthless 
plants.  The  seed  resembles  that  of  red  clover,  but  is  larger.  Too 
many  small  seeds  would  indicate  the  possible  admixture  of  white 
clover,  etc.  The  presence  of  the  seed  of  narrow-leaf-plantain  or 
rib-grass,  it  is  of  vital  importance  to  guard  against.  This  is  a 
long  brownish  seed,  something  like  a  diminutive  date  seed,  and  is 
easily  detected  without  the  aid  of  a  glass  by  anyone  familiar 
with  it. 

In  order  to  check  the  growth  of  weeds,  a  mowing  machine  can 
be  run  over  the  field  of  young  alfalfa  with  the  cutting  bar  raised 
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so  as  to  avoid  cutting  near  the  crowns  of  the  young  plants.  If 
the  clipping  is  not  too  heavy  it  can,  with  advantage,  be  left  on 
the  field,  and  will  serve  as  a  mulch  during  the  dry  weather.  On 
rich  soil  sometimes  two  crops  can  be  secured  the  first  year,  but 
on  poor  soil  or  in  a  dry  season  no  crop  can  be  expected  the  first 
year.  Alfalfa  should  be  cut  every  time  it  begins  to  blossom, 
whether  the  growth  is  short  or  tall,  unless  a  seed  crop  is  desired- 
The  second  crop  of  the  season  is  better  for  seed  than  the  first, 
possibly  on  account  of  the  greater  number  of  insects  that  assist 
in  fertilizing  the  blossoms. 

Alfalfa  is  of  exceptional  value  as  a  soiling  crop,  but  it  will  also 
make  excellent  hay,  palatable  and  very  nutritious.  Much  care 
and  time  are  necessary  to  make  good  hay,  and  experience  and 
good  judgment  are  required.  If  handled  much  when  very  dry, 
all  the  leaves  are  likely  to  fall  off,  and  if  not  thoroughly  cured  it 
is  likely  to  mold  and  mildew.  The  hay  will  not  shed  water  well 
and  any  stacks  should  be  well  covered. 

If  you  have  a  suitable  field,  try  a  small  patch  of  alfalfa  —  not 
too  much  at  first. 

Some  results  from  feeding  trials  with  silage  and  other  foods 
used  in  winter  rations  are  not  yet  prepared  for  publication,  but 
will  be  so  soon  as  pressure  of  other  work  will  permit. 

It  is  intended  that  the  results  obtained  in  a  feeding  experi- 
ment with  laying  hens  shall  be  published  in  bulletin  form  so  soon 
as  they  are  arranged  in  suitable  shape  for  publication. 

Data  from  a  number  of  feeding  trials  made  during  the  year 
with  pigs  are  not  yet  in  form  to  be  given  at  the  time  of  this 
report. 
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The  following  statement  indicates  in  outline  the  various  sub- 
jects considered  in  this  report : 

I.  Summary  of  laboratory  work. 
II.  Arrangement  of  chemical  work. 

III.  Bulletins  and  addresses. 

IV.  Character  and  extent  of  investigation  relating  to  differ- 

ent breeds  of  dairy  cows. 
V.  Comparison  of  different  breeds  of  dairy  cows  with  refer- 
ence to  the  production  of  milk. 
VI.  Comparison  of  different  breeds  of  dairy  cows  with  refer- 
ence to  the  production  of  cream  and  butter. 
VII.  Comparison  of  different  breeds  of  dairy  cows  with  refer- 
ence to  the  production  of  cheese. 
VIII.  Tabulated  data  pertaining  to  compxrison  of  different 
breeds  of  dairy  cows. 
IX.  Character  and  extent  of  investigation  made  relating  to 
the  manufacture  of  cheese  during  the  season  of  1894:. 
X.  Summary  of  results  relating  to  conditions  of  manufac- 
ture of  cheese. 
XL  A  study  of  the  composition  of  milk. 
XII.  A  study  of  the  composition  of  whey. 

XIII.  A  study  of  the  composition  of  cheese. 

XIV.  Loss  of  milk-constituents  in  cheese-making. 

XV.  Kelation  of  composition  of  milk  to  yield  of  cheese. 
XVI.  The  loss  of  weight  in  cheese. 
XVII.  General  summary  of  the  results  of  cheese  investigation. 

•  L.  L.  Van  Slyke,  A..  M.,  Ph.  D. 
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XVIII.  The  determination  of  albumen  in  cows'  milk. 
XIX.  Trade  values  of  fertilizing  materials  for  1894. 
XX.  Analyses  of  commercial  fertilizers  collected  in  the  spring 
of  1894. 

XXI.  Analyses  of  commercial  fertilizers  collected  in  the  fall 
of  1894. 

I.  SUMMARY  OF  LABORATORY  WORK. 

The  following  table  shows,  in  a  brief  form,  the  extent  and 
character  of  chemical  work  done  during  the  past  year : 
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11.  ARRANGEMENT  OF  CHEMICAL  WORK. 

The  chemist  gives  such  geperal  and  special  supervision  to  all 
the  different  lines  of  work  as  they  may  require.  The  work  done 
in  the  way  of  preparing  bulletins  and  giving  addresses  is  given 
below  under  a  special  head. 

The  present  arrangement  of  chemical  work  among  the  assist- 
ant chemists  is  as  follows  : 

Mr.  C.  G.  Jenter  has  special  charge  of  the  analysis  of  butter, 
of  cattle  foods  and  similar  materials,  of  the  determination  of 
copper  in  plants,  soils,  etc.,  of  miscellaneous  analytical  work,  and 
of  photographic  work. 

Mr.  A.  L.  Knisely  has  specidtl  charge  of  the  analysis  of  fliilk, 
whey  and  cheese,  and  of  the  microscDpical  examinations  of  milk. 
He  has  also  done  considerable  work  in  relation  to  methods  of 
separating  and  determining  the  different  classes  of  nitrogen 
compounds  in  milk,  whey  and  cheese. 

Mr.  W.  B.  Cady  has  special  charge  of  all  nitrogen  determina- 
tions and  also  assists  in  analysis  of  dairy  products. 

Messrs.  A.  D.  Cook  and  H.  H.  Seely  give  their  entire  time  to 
the  analysis  of  commercial  fertilizers  and  fertilizing  materials. 

Mr.  John  Collins  is  laboratory  assistant,  attending  to  various 
kinds  of  routine  mechanical  work.  Mr.  Collins  also  has  charge 
of  the  determination  of  fat  in  milk,  skim-milk,  etc.,  by  the 
Babcock  test. 

Mr.  A.  H.  Horton  has  charge  of  keeping  the  records  con- 
nected with  the  investigation  of  dairy  breeds  of  cattle,  which 
require  numerous  and  extended  calculations. 


III.  BULLETINS  AND  ADDRESSES. 

During  the  year  the  chemist  has  prepared  the  following  sta- 
tion bulletins,  10  in  number,  aggregating  415  pages: 

Bulletin  No.  65  —  New  Series  —  January,  1894  (134  pages). 
Investigation  relating  to  the  manufacture  of  cheese. 

Bulletin  No.  66  —  New  Series  —  January,  1894  (23  pages). 
Analyses  of  commercial  fertilizers  collected  in  the  fall  of  1893. 

Bulletin  No.  68  —  New  Series  —  March,  1894  (44  pages).  Fat 
in  milk  as  a  practical  basis  for  determining  the  value  of  milk  for 
cheese-making. 
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Bulletin  No.  70  —  New  Series  —  April,  1894  (17  pa/2;es).  Some 
reasons  why  the  legal  milk  standard  of  New  York  State  should 
be  changed. 

Bulletin  No.  70— New  Series  —  May,  1894  (20  pages).  Some 
reasons  why  there  should  be  a  legal  standard  for  cheese  in  New 
York  State. 

Bulletin*  No.  73  —New  Series  —  July,  1894  (33  pages).  Analyses 
of  commercial  fertilizers  collected  during  the  spring  of  1894. 

Bulletin  No.  77  —  New  Series  —  November,  1894  (30  pages). 
Comparison  of  different  breeds  of  dairy  cows  with  reference  to 
the  cost  of  milk  production. 

Bulletin  No.  78  —  New  Series  —  November,  1894  (30  pages). 
Comparison  of  different  breeds  of  dairy  cows  with  reference  to 
the  cost  of  butter  and  cream  production. 

Bulletin  No.  79  —  New  Series  —  November,  1894  (22  pages). 
Comparison  of  different  breeds  of  dairy  cows  with  reference  to 
the  cost  of  cheese  production. 

Bulletin  No.  82  —  New  Series — December,  1894  (62  pages). 
Results  of  investigation  relating  to  the  manufacture  of  cheese 
for  the  season  of  1894. 

During  the  year  the  chemist  has  given  the  following  addresses  : 

"The  Relation  of  Milk  Fat  to  Cheese  Yield,"  in  January,  1894, 
before  the  Western  Ontario  Dairymen's  Association,  at  IngersoU, 
Ont.,  Canada. 

"  Fat  in  Milk  as  a  Practical  Basis  in  Paying  for  Milk  at  Cheese 
Factories,"  at  the  following  Farmers'  Institutes :  Gouverneur,  St. 
Lawrence  county ;  Vernon  and  Boonville,  Oneida  county ;  Attica 
and  Pike,  Wyoming  county ;  Holland,  Erie  county ;  Gowanda, 
Cattaraugus  county ;  Ithaca,  Tompkins  county ;  Oswego,  Oswego 
county. 

"  Purchase  and  Use  of  Fertilizers,"  at  Pittsford,  Monroe 
county;  Mt.  Kisco,  Westchester  county;  Riverhead,  Suffolk 
county,  and  Mineola,  Queens  county. 

"Comparison  of  Profits  Derived  from  Production  of  Milk, 
Cream,  Butter  and  Cheese,"  at  Auburn. 

"  What  Science  Has  Done  for  Dairying,"  at  the  State  Fair  in 
Syracuse  in  September,  1894. 

"What  Has  Science  Done  for  Farmers?"  at  Utica  and  Batavia 
before  Pomona  Grange  meetings. 
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"  Some  of  the  Solved  and  Unsolved  Problems  of  Dairj^ing,"  at 
Oneonta,  in  December,  1894,  before  the  annual  convention  of  the 
New  York  Dairymen's  Association. 


IV.  CHARACTER  AND  EXTENT  OF  INVESTIGATION 
RELATING  TO  DIFFERENT  BREEDS  OF  DAIRY 
COWS. 

In  undertaking  this  investigation  relating  to  the  different 
breeds  of  dairy  cattle,  it  was  the  original  purpose  to  publish  the 
results  at  regular  intervals;  but  it  has  been  found  impracticable 
to  carry  out  the  original  plan,  since  it  has  been  found  impossible 
to  control  all  the  conditions  of  experiment  as  completely  as  was 
at  first  expected.  While  the  original  plan  contemplated  work 
with  four  individuals  of  each  breed,  it  is  our  hope  that  we  may 
continue  the  investigation  until  we  have  worked  with  a  much 
larger  number  of  each  breed.  As  our  data  accumulate  they  will 
become  more  valuable  and  will  yield  more  definite  and  reliable 
results  in  respect  to  many  questions  which  are  now  among  the 
unsolved  dairy  problems. 

A  few  of  the  animals,  whose  records  have  appeared  in  previous 
reports,  have  died,  while  a  few  have  been  found  to  be  in  condition 
more  or  less  abnormal  and  unfitted  for  further  investigation  as 
representative  animals  of  their  respective  breeds;  and,  in  place 
of  these  animals,  young  heifers  have  been  substituted.  There 
has  been  an  occasional  abortion,  which  has  caused  us  to  omit  the 
publication  of  the  results  of  that  period  of  lactation.  Owing  to 
all  the  different  causes  which  are  not  unfamiliar  in  regular  dairy 
experience,  the  investigation  has  not  progressed  as  rapidly  as  was 
at  first  anticipated.  However,  it  will  be  seen  that  good  progress 
has  been  made,  all  things  considered,  and  the  data  already  on 
hand  emphasize  the  increasing  value  and  importance  of  the 
investigation.  Before  taking  up  a  presentation  and  discussion  of 
our  results,  we  will  consider  some  points  that  need  preliminary 
explanation. 

In  this  report  on  the  cost  of  milk  production  we  shall  present 
and  discuss  the  following  topics : 

1.  Unit  of  time  adopted  for  comparison. 

2.  Tabulated  statement  giving  ages  and  dates  of  calving  of 
different  cows. 
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3.  Prices  of  foods  used. 

4.  Cost  of  food  eaten. 

5.  Amount  of  milk  produced. 

6.  Food-cost  of  one  quart  and  one  pound  of  milk. 

7.  Amount  of  milk-solids  produced. 

8.  Per  cent,  of  solids  in  milk. 

9.  Cost  of  one  pound  of  milk  solids. 

10.  Money  value  of  milk  produced. 

11.  Profit  derived  from  selling  milk. 

12.  Producticm  of  milk  for  manufacture  of  condensed  milk. 

13.  General  summary. 

1.  Umr  OF  Time  Adopted  fob  Compabison. 

Any  comparison  of  individuals  or  breeds,  based  upon  a  few- 
weeks  or  even  months,  must  necessarily  be  incomplete,  imperfect 
and  more  or  less  misleading,  because  our  work  has  shown  that 
the  influence  of  the  advance  of  lactation  is  very  marked  upon  the 
character  and  yield  of  milk.  We  have,  therefore,  adopted  as 
our  unit  of  comparison  a  period  of  lactation,  and  have  farther 
defined  a  period  of  lactation  in  this  investigation,  to  consist  of 
the  first  ten  months  of  lactation.  Work  here  and  elsewhere  fully 
justifies  us  in  fij^ing  upon  this  arbitrary  limit.  While  some 
animals  are  more  presistent  than  others  in  their  milk  production, 
this  quality  of  persistence  is  an  individual  peculiarity  rather  than 
a  breed  characteristic,  so  far  as  we  can  yet  learn  ;  and,  moreover, 
this  quality  is  dependent  upon  several  conditions  and  is,  to  some 
extent,  under  the  control  of  the  dairyman.  Some  of  our  animals 
have,  in  one  period  of  lactation,  continued  their  profitable  milk 
production  considerably  beyond  10  months,  and  the  same 
animals,  in  the  succeeding  period  of  lactation,  have  ceased  to 
produce  milk  soon  after  or  even  before  the  expiration  of  10 
months.  Taking  the  practice  of  our  best  dairymen  and  our  own 
experience,  we  find  that  10  months  represent  very  closely  the 
average  duration  of  one  period  of  lactation. 
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The  above  table  shows  that  we  have  the  full  records  of  22 
different  animals  for  from  one  to  four  periods  of  lactation  each, 
divided'among  the  different  heads  as  follows  : 


NAME  OF  BREED. 


AmericaD  Holdemess. 

Ayrshire 

Devon 

Guernsey 

Holstein-Friesian  . . , . 

Jersey 

Shorthorn    


111 
ill 

is 


o"  o 


pis 

In 

Q  a^  - 


II. 


3« 


H 


4 
13 
5 
6 
4 
12 


3.  Prices  of  Different  Foods  Used. 
The  composition  of  the  foods  and  of  the  various  rations  fed  to 
the  cows  are  fully  given  in  the  ninth  and  succeeding  annual 
reports  of  this  Station.  In  fixing  prices  for  the  food  materials 
purchased,  we  have  taken  the  actual  market  values  at  which  they 
were  purchased  in  1889-1891,  when  they  were  first  bought.  The 
prices  were  at  that  time,  in  several  cases,  above  the  average  mar- 
ket value,  but,  in  order  that  our  data  may  be  comparable  from 
year  to  year,  it  is  necessary  that,  throughout  the  investigation, 
we  adhere  to  a  fixed  scale  of  prices.  Any  prices  that  might  be 
given  must  be  local  and  ^temporary ;  and,  if  anyone  desires  to 
know  the  absolute  cost  of  food,  it  can  be  readily  calculated  by 
comparing  the  prices'given  in  the  table  below  with  those  actually 
found  at  any  particular  time  or  place.  The  values  assigned  to 
the  food  materials  produced  on  our  farm  are  likewise  variable  for 
different  localities,  and  we  have  fixed  such  values  as  seemed  fair 
in  our  judgment.  The  values  fixed  for  one  ton  of  the  different 
foods  used  in  thisMnvestigation  are  as  follows: 

Alfalfa  hay $12  00 

Clover  hay 12  00 

Corn  ensilage 3  00 

Com  stalks  (cured) 5  00 
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Green  forage  (alfalfa,  oora  stalks,  oats  and  peas,  etc.) $2  00 

Mixed-grass  hay  — 10  00 

Roots  (turnips,  beets,  etc.) 3  00 

Corn  meal 20  00 

Cotton  seed  meal 29  60 

Gluten  feed 18  00 

Gluten  meal    27  00 

Ground  flaxseed 60  00 

Ground  oats 25  00 

Linseed  meal,  new  process 20  00 

Linseed  meal,  old  process 26  50 

Wheat  bran 20  00 

Wheat  middlings : 20  00 

Explanation  of  Tables. 

The  methods  of  comparison  of  results  must,  of  necessity,  be 
more  or  less  largely  tabular.  Under  each  head,  so  far  as  practi- 
cable, we  shall  present  three  tables,  A,  B  and  C. 

Table  A  will  contain  data  pertaining  to  each  individual  cow 
for  each  period  of  lactation  completed  and  will,  therefore,  con- 
stitute the  basis  of  a  comparison  of  individuals  and  of  breeds. 

Table  B  will  contain  the  same  data  averaged  for  all  the  cows 
of  each  separate  breed  for  the  different  periods  of  lactation;  in 
other  words,  the  data  will  represent  a  comparison  of  breeds  and 
not  of  individuals. 

Table  C  will  contain  the  average  results  by  breeds  for  all 
periods  of  lactation,  arranged  in  order,  commencing  with  the 
lowest;  and,  also,  a  modified  arrangement,  showing  the  compara- 
tive results  based  on  100  as  representing  the  lowest.  This  will 
show  a  comparison  of  both  actual  and  relative  values.  Each 
table  will  also  show  the  number  of  cows  of  each  breed  repre- 
sented by  the  results,  and,  in  addition,  the  aggregate  number  of 
lactation  periods  completed  by  those  cows. 

Pbeoautions  to  be  Obsekved  in  Studtino  Eksults. 

The  method  of  comparison  used  would  be  open  to  criticism,  if 

the  data  were  put  forward  as  representing  final  results.    We 

desire  to  emphasize  the  statement  that  these  results  are  liable  to 

greater  or  less  modification.    Final  judgment  can  be  rendered 
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only  when  we  have  secured  life,  records  of  a  number  of  animals 
of  each  breed  suflScient  to  overcome  the  variations  of  individuals 
and  give  us  what  may  fairly  represent  the  average  of  the  breed. 
So  far  as  we  have  gone,  the  results  indicate  generally  that  the 
larger  the  number  of  lactation  periods  recorded,  the  greater  the 
results  secured.  Hence,  to  compare  the  first  lactation  period  of 
one  breed  or  animal  will  not  indicate  the  same  relation  that  a 
comparison  of  the  same  number  of  lactation  periods  would.  It 
will,  therefore,  be  well  to  keep  in  mind  that  the  animals  and 
breeds  having  the  fewer  number  of  lactation  periods  completed 
-will  probably  improve  in  the  future  more  than  those  that  have 
completed  a  larger  number  of  periods. 

T.  COMPARISON  OF  DIFFERENT  BREEDS  OF  DAIRY 
CATTLE  WITH  REFERENCE  TO  THE  PRODUCTION 
OF  MILK. 

1.  Cost  of  Food  Eaten. 

For  the  sake  of  uniformity  in  making  our  comparisons  of  the 
breeds,  we  have  arbitrarily  adopted  ten  months  as  the  duration 
of  a  single  period  of  lactation.  In  actual  dairying,  if  a  cow  were 
productive  ten  months  in  each  year,  and  non-productive  daring 
two  months,  the  cost  of  keeping  her  twelve  months  would  need 
to  be  considered  in  order  to  find  the  actual  cost  of  keeping  and 
production.  The  actual  cost  would  be  based,  not  upon  the  cost 
of  her  food  for  the  ten  productive  months,  but  upon  the  cost  of 
her  food  for  the  whole  year,  the  non  productive  as  well  as  the 
productive  period.  However,  in  this  investigation,  we  are  not  so 
much  concerned  with  actual  cost  as  with  relative  cost  of  produc- 
tion. Therefore,  calculating  for  all  breeds  alike,  the  cost  of 
production  from  the  food  consumed  during  the  same  productive 
period,  we  secure  values  that  show  the  true  relative  cost  of 
production  for  the  different  breeds. 

The  table  immediately  below  gives  the  cost  of  food  eaten  by 
each  animal  for  each  period  of  lactation : 
35 
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TABLE  C  —  Showing  Summary  of  Cost  of  Food  Eatsk. 


BREED. 


o 

I 


sis 


Devon , 

American  Holderness 

Jersey 

Guernsey 

Shorthorn 

Ayrshire 

Holsteib-Friesian 


5 

4 
11 

6 

2 
12 

4 


$87  52 
42  90 

45  49 

46  15 
46  22 
49  82 
"50  78 


100 
114 
121 
123 
123 
181 
135 


2.  Amount  of  Milk  Pboduoed. 

The  relative  cost  of  food  eaten  by  the  different  animals  of  the 
different  breeds  is  a  matter  of  interest  and  importance,  but,  taken 
by  itself,  it  is  valueless  information,  so  far  as  it  enables  us  to  form 
an  accurate  idea  of  the  relative  cost  of  the  product  and  economy 
of  production  in  the  case  of  these  cows  and  breeds. 

We.  will,  therefore,  consider  the  amount  of  milk  produced,  the 
cost  of  one  pound  and  of  one  quart  of  milk,  the  amount  of  milk- 
solids  produced  and  the  cost  of  one  pound  of  milk-solids. 
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TABLE  C  —  Showing  Sumhaby  of  Amount  of  Milk  Given. 


BRSBD. 

1 

a 

ii 

lli.ll 

< 

Devon 

3 
4 
4 

2 

1 
4 
4 

6 
11 
6 
4 
2 
12 
4 

PcuDda 
3984 
6045 
6385 
6721 
6066 
6824 
7918 

100 

Jersey 

127 

Quernsey 

135 

American  Holderness  

144 

Shorthorn 

Ayrshire 

162 
172 

Holstein-Friesian 

199 

3.  Food-cost  of  one  Quaet  and  of  one  Pound  of  Milk. 

In  calculating  the  cost  of  production  of  milk,  we  include  only 
the  cost  of  the  food  eaten  by  the  cows.  One  quart  of  milk  is 
estimated  to  weigh  2.15  pounds  on  an  average. 
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TABLE  C  — Sbowing  Summary  of  Milk. 


BREED. 


Holstein-Friesian . . . , 

Ayrshire   

American  Holderness 

Shorthorn   

Guernsey 

Jersey    

Devon   


Number 

of  OOW8. 

ToUl 
number  of 

periods 
of  lactation 

AOTOAL  AVCRAOB  006T 

OF  Milk. 

Cents  per 
quart. 

Cents  per 
pound. 

'    4 

4 

1.39 

0.66 

4 

12 

1.58 

0.74 

2 

4 

1.63 

0.76 

1 

2 

1.68 

0.78 

4 

6 

1.85 

0.86 

4 

11 

1.95 

0.90 

3 

5 

2.02 

0.94 

RelaUTe 
cost  of 
mUk. 


100 
114 
117 
120 
132 
139 
145 


4.  Pounds  of  Milk-Solids  Produced. 

In  order  that  we  may  have  an  approximate  idea  of  the  compo- 
sition of  the  milk  we  give  the  amount  of  solids  present  in  the 
milk. 
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TABLE   C  —  Showing    Summabt    op    Amount    op   Milk-Solids 

Producbd. 


BREED. 


Devon 

American  Holderness 

Jersey 

Qaemsey 

Shorthorn 

Ayrshire 

Holstein-Friesian  . . . 


a 


Ml 


5 
4 

11 
6 
2 

12 
4 


< 


Pounds. 
677.4 
724.1 
776.4 
804.0 
866.2 
869.4 
939.5 


II 


100 
125 
134 
139 
160 
151 
162 


6.  Per  Cknt.  of  Solids  in  Milk. 
We  have  seen  in  the  foregoing  tables  the  total  amount  of  milk- 
solids  produced  by  the  animals,  and  we  will  now  present  data, 
jfiving  the  amount  of  milk-solids  in  100  pounds  of  milk : 
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TABLE  B — Showing  Aysrags  Per  Cent,  of  Milk-Solids  in  Milk. 


BREED. 


American  Holderness 

A}  rehire 

Devon 

Guernsey 

Holstein-Friesian .... 

Jersey 

Shorthorn 


First 
irlod  of 
lion. 


perio 


Per  cent. 
12.40 
13.01 
14.42 
14.^4 
11.72 
15.18 
14.42 


Second 
period  of 
lactaUon. 


Per  cent 
12.87 
12.96 
14.62 
15.47 
12.11 
15.74 
14.22 


Third 
period  of 
lacUbtion. 


Per  cent. 
12.92 
12.51 


15.16 


Fourth 
period  of 
iaotation. 


Per  cent. 


12.45 


15.60 


Average  of 
all  periods 
of  lactation. 


Per  cent. 
12.66 
12.74 
14.50 
14.93 
11.83 
15.37 
14.30 


TABLE  C  —  Showing  Summary  op  Ayeraqb  Per  Cent,  op  Milk- 
Solids. 


BREED. 


Holstein-Friesian 

American  Holderness 

Ayrshire 

Shorthorn 

DeYon 

Guernsey 

Jersey 


^  V  iPt 


4 
4 

12 
2 
5 
6 

11 


11.83 
12.66 
12.74 
14.30 
14.60 
14.93 
15.37 


II 


100 
107 
108 
121 
123 
126 
130 


Digitized  by 


Google 


288 


Ebpobt  of  the  Chsmist  of  thb 


a 


a 

I? 


h    O 

o 


O 


S 

o 

n 


1^ 


|8^ 


CO    •    ooc-oD e900» 

c^    -    oot^ao •      •oooo^H 

«>    •    "^lo'td    •      I    ^    I      I    !    I    I      ;    I    I    I      '^loio 


cot*     COIOIO 


|2!S 


n 


6  5> 

as 


sgss 
sees. 


fl  d  fi 

o  o  o 

►  k  k 

«  O  V 


c  a  =  c 

w    ^    ^   1^ 

a>  0/  O'  0) 
S  S  S  3 

COOO 


*C  X '-  *c 

U-  U.  'a.  Ch. 


'o  o'o'o 


«  0)  a>  9     ^ 


Digitized  by 


Google 


Nxw  YoBK  AaBiouLTUBAL  ExpESiMSNT  Statiok.        289 
T  ABLE  B — Sbowiko  Atxsagx  Cost  of  Odtjc  Pound  of  Milk-Solids. 


BREED. 


Amerioan  Holderness 

Ayrshire   

Devon 

Gaemsey 

Holstein-Friesian  . . . 

Jersey   

Shorthorn   , 


FInt 
period  of 
lactatkm. 


Oeote. 
Perpoond 

5.69 

5.83 

6.17 

5.78 

5.66 

6.40 

6.08 


SeooDd 
period  of 
laoUttioo. 


OMitl. 

Perpoond. 
6.00 
5.62 
7.00 
5.73 
4.78 
5.92 
4.80 


Third 
period  of 


COito. 
Per  pound. 
6.23 
5.47 


5.41 


Fourth 
period  of 
UcCftUon. 


A.verageof' 

aU  periods 

of  lactation. 


Cents. 
Per  pound. 

"6.78 


5.06 


Cents. 
Per  pound. 
5.9a 
5.6& 
6.60 
5.78 
5.42 
5.87 
5.84 


TABLB  C  —  Showing  Sukmaby  of  Aysbags  Cost  or  Milk-Souds. 


BREED. 


Shorthorn 

Holstein-Friesian    . . . 

Ayrshire 

Gaernsey 

Jersey 

American  Holderness 
Devon 


s 

•8 


ll. 


P 


.  4 

12 

6 

11 

4 
6 


Cents. 
6.84 
5.42 
5.68 
6.73 
6.87 
6.93 
6.50 


100 
102 
106 
107 
110 
111 
122 


7.    Money  Value  of  Milk   Pkoduced  by  Different  Bebbi>3. 

The  final  test  of  a  cow's  value  for  dairy  purposes  is  the  amount 
of  profit  to  be  derived  from  her.  In  calculating  the  money  value 
of  milk,  we  may  be  guided  solely  by  the  amount  of  milk  produced, 
allowing  a  fixed  price  for  a  pound  of  milk,  regardless  of  composi- 
tion; or  we  may  consider  the  composition  of  the  milk  and  fix  a 
price  which  shall  be  dependent  upon  the  composition.  In  calcu- 
lating the  money  value  of  milk  as  based  on  its  composition,  we 
can  use  the  total  solids  of  the  milk  or  the  fat  alone. 

For  the  sake  of  comparison,  we,  therefore,  give  three  values  for 
milk  in  the  tables  following :  first,  the  money  value  of  milk  cal- 
culated on  the  basis  of  two  and  three-fourths  cents  per  quart  or 
37 
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1.28  cents  per  pound ;  second,  the  iponey  valae  of  the  milk  cal- 
culated on  the  basis  of  the  milk-solids  at  nine  and  one  third  cents 
per  pound ;  and,  third,  the  money  value  of  the  milk  calculated 
on  the  basis  of  milk-fat  at  26^  cents  per  pound. 

If  we  take  the  value  of  all  the  milk  produced  by  all  the  cows 
as  calculated  at  1.28  cents  per  pound  and  divide  this  by  the  total 
number  of  pounds  of  milk-solids  produced  by  all  the  cows,  then 
we  get,  as  the  average  selling  price  of  one  pound  of  milk  solids, 
nine  and  one-third  cents.  In  other  words,  with  milk  selling  at 
1.28  cents  per  pound,  milk  solids  have  an  equivalent  value  of  nine 
and  one  third  cents  per  pound.  In  a  similar  way,  milk-fat  has 
an  equivalent  value  of  26^  cents  per  pound. 
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It  will  be  seen  that  the  money  valne  of  the  milk  differs  consid- 
erably when  calculated  on  the  basis  of  quantity  of  milk  or  on  the 
amount  of  milk  sobds  or  of  fat.  In  the  case  of  milk  low  in  solids, 
the  basis  of  quantity  of  milk  gives  a  higher  money  valne  than 
the  basis  of  quantity  of  milk  solids,  while  the  reverse  is  true  of 
milk  high  in  s  >lids  or  fat. 

Below  we  give  the  tabulated  averages  according  to  breeds. 

In  the  table  following,  we  present  a  summary  showing  the 
average  money  value  of  the  milk  produced  by  the  different  breeds 
according  to  the  three  methods  of  valuation  given  above  for  all 
periods  of  lactation. 
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8.   Fbottt   Debtvud  fbom  Sbllino  Milk  Pboduoed  bt  Ditfbb- 
BMT  Bbssds  of  Daibt  Cows. 

In  coDsidering  the  profit  derived  from  selling  milk,  we  must 
fix  on  a  uniform  system  of  valaation.  We  have  presented  calcu- 
lations based  on  three  different  methods  for  fixing  the  money  value 
of  milk  when  sold  for  consumption  as  milk.  Which  of  these 
methods  will  serve  our  purpose  most  fairly  for  making  a  compar- 
ison of  the  approximate  value  of  milk!  While  the  milk-fat 
furnishes  the  only  fair  and  practicable  basis  for  determining  the 
value  of  milk  that  is  to  be  made  into  butter  or  cheese,  and  while 
this  method  could  also  be  utilized  in  enabling  us  to  make  a  valua- 
tion of  milk,  that  is  to  be  sold  for  consumption  as  milk,  we  shall 
probably  approximate  more  closely  the  actual  market  value  of 
milk  as  now  sold,  by  making  the  milk-solids  our  basis  of  valua- 
tion. Therefore,  in  making  our  comparison  of  profits  derived 
from  selling  milk,  we  will  make  use  of  the  value  furnished  by  this 
method  of  calculation.  If  from  the  selling  value  of  the  milk, 
thus  found,  wo  subtract  the  cost  of  food  eaten  by  the  animals,  we 
obtain  the  approximate  amount  of  profit.  However,  when  the 
milk  is  taken  from  the  farm  and  no  part  retained  in  any  form,  a 
certain  amount  of  food  and  fertilizing  material  is  removed,  which 
the  dairyman  must  replace  in  some  form.  To  illustrate,  when  we 
sell  and  carry  away  from  the  farm  1000  pounds  of  average  milk 
for  $12.50,  we  take  from  the  farm  materials  which  have  a  food 
and  fertilizing  value  of  25  cents  for  each  100  pounds  of  milk 
or  $2.50  for  the  1000  pounds  of  milk.  By  retaining  the  skim  milk 
and  buttermilk  and  selling  only  the  fat  in  the  form  of  butter,  we 
could  secure  the  same  amount  of  money  for  1000  pounds  of  milk 
and  still  retain  on  the  farm  the  materials  which  are  worth  $2.60 
for  food  and  fertilizer.  Therefore,  when  we  take  the  milk  from 
the  farm,  we  must,  for  each  1000  pounds,  pay  out  from  the 
money  received  $2.50  to  replace  the  food  and  fertilizing  materials 
sent  away  in  the  milk,  if  we  are  to  keep  the  farm  and  animals  in 
the  condition  we  should,  when  we  retain  on  the  farm  the  skim 
milk  and  buttermilk.  In  theory,  then,  at  least,  of  the  $12.50 
received  for  the  milk,  we  must  pay  out  $2.50  to  buy  food  and 
fertilizer  to  take  the  place  of  that  removed  in  the  milk  sold,  and 
the  actual  profit  derived  from  selling  1000  pounds  of  milk  would 
be  $2.50  less  than  the  apparent  profit. 
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In  regard  to  the  aotaal  market  value,  skim-milk  can  be  pur- 
ohased  at  creameries  for  12^  cents  per  100  pounds,  or  one-half  of 
what  we  usually  rate  it  for  in  theory.  Since  this  is  so,  it  will 
represent  actual  results  more  closely,  if  we  deduct  the  latter 
amount  in  determining  actual  profits. 

We,  therefore,  present  tabulated  results  showing  the  apparent 
and  actual  profit  derived  from  selling  milk.  In  determining  the 
amount  of  money  to  be  deducted  for  feeding  and  fertilizing  values, 
we  use  the  solids-not-fat  as.  a  basis  for  calculation,  because  the 
skim-milk  of  different  breeds  varies  in  both  feeding  and  fertilizing 
value.  We  deduct  the  amount  of  fat  which  would,  in  butter- 
making,  go  into  butter,  from  the  entire  yield  of  milk-solids.  The 
remaining  solids,  mostly  not  fat,  would  have  a  theoretical 
value  of  about  three  cents  per  pound  but  a  market  value  of  half 
this,  since,  as  pointed  out  above,  skim-milk  can  be  purchased  at 
one-half  of  its  real  feeding  and  fertilizing  value.  By  using  the 
solids  as  a  basis  of  determining  the  value  of  the  skim-milk,  we 
secure  results  that  represent  the  truth  more  nearly  than  we 
should  if  we  rated  all  the  skim-milk  at  the  same  price  per  100 
pounds,  regardless  of  its  composition. 

In  the  tables  following  we  therefore  present,  first,  the  amount 
of  apparent  profit,  that  is,  the  total  receipts  less  the  food  eaten; 
second,  the  calculated  feeding  and  fertilizing  value  of  the  skim 
milk  and  buttermilk ;  third,  the  market  value  of  the  skim  milk, 
which  is  one  half  the  calculated  value;  fourth,  tbe  actual  profit 
(No.  1)  obtained  by  deducting  the  calculated  value  of  skim  milk, 
etc.,  from  the  apparent  profit ;  and,  fifth,  the  actual  profit  (No.  2) 
obtained  by  deducting  the  market  value  of  skim-milk,  etc.,  from 
the  apparent  profit. 
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9.  PBODtronoN  of  Milk  fob  Condsnbbd-Milk  Faotobies. 

The  amount  of  total  solids  of  normal  milk  renders  a  milk  more 
or  less  valuable  for  purposes  of  making  condensed  milk.  The 
normal  milk  with  the  largest  amount  of  solids  has  a  higher  value 
for  this  purpose  than  milk  with  a  smaller  amount  of  solids.  We 
have  previously  given  the  per  cent,  of  milk-solids  in  the  milk  of 
different  cows  and  breeds,  and  the  total  amount  of  milk-solids 
produced  by  each,  and  also  the  value  of  the  milk  based  on  the 
milk-solids  at  nine  and  one-third  cents  per  pound.  Therefore, 
the  figures  previously  given  apply  in  detail  to  the  value  of  milk 
in  relation  to  its  use  for  the  manufacture  of  condensed  milk. 

10.      GSNBBAL   SUMMABV. 

In  the  tables  following  we  present,  first,  the  actual  breed  aver- 
ages of  all  the  results  obtained  thus  far ;  and  second,  the  relative 
results,  based,  in  each  case,  on  the  lowest  result  taken  as  100. 
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VI.  COMPAKISON  OF  DIFFERENT  BREEDS  OF  DAIRlT 
COWS  WITH  REFERENCE  TO  THE  PRODUCTION  OI' 
CREAM  AND  BUTTER. 

Method  of  Determining  Amount  of  Botter  Pbodcotion. 

The  butter  production  is  calculated  from  the  amount  of  fat  in 
the  milk  as  follows:  From  the  amount  of  fat  in  100  pounds  of 
milk,  we  subtract  0.16  pound,  which  represents  the  amount  of 
fat  lost  for  100  pounds  of  milk,  in  skim -milk  and  buttermilk  and 
in  handling.  The  remainder  is  the  amount  of  fat  that  goes  into 
butter,  and  the  amount  of  butter  which  this  fat  will  make  is 
found  by  dividing  the  remainder  by  0.86.  The  result  thus  found 
is  the  amount  of  butter  containing  85  per  cent,  of  fat  that  is 
made  from  100  pounds  of  milk.  To  illustrate  by  example,  we 
take  milk  which  contains  4  per  cent,  of  fat.  From  this  subtract 
0.16  pound,  the  amount  of  fat  lost  in  the  process  of  butter- 
making,  and  the  remainder  is  3.84  pounds,  amount  of  fat  in  milk 
that  is  recovered  in  butter.  Divide  3.84  pounds  by  0.85  and  we 
get  4.52  pounds,  the  amount  of  butter  containing  85  per  cent  of 
fat  that  can  be  made  from  100  pounds  of  milk  containing  4  per 
cent,  of  fat.  • 

The  question  may  be  asked,  "  What  authority  have  we  to  say 
that  0.16  pound  of  fat  is  lost  in  butter-making  for  100  pounds 
of  milk  and  that  tlie  butter  contains  85  per  cent,  of  fat?" 

Work  here  and  elsewhere  shows  that  when  butter  is  made  by 
the  most  economical  process,  the  average  loss  of  fat  is  about  0.16 
pound  for  100  pounds  of  milk.  Such  work  can  be  done  only  by 
the  use  of  a  first  class  separator  in  the  production  of  cream  and 
by  skillful  manipulation  of  the  cream  in  the  process  of  churning. 
The  average  loss  of  fat  in  butter  making  was  found  to  be  0.16 
pound  for  100  pounds  of  milk  in  the  work  done  in  connection  with 
the  World's  Fair  test  of  breeds,  and  this  serves  as  the  most 
authoritative  basis  we  have  at  present.  So  far  as  our  work  in 
this  investigation  in  comparing  our  animals  with  one  another  is 
concerned,  it  makes  little  difference  what  allowance  we  make  for 
loss  of  fat,  provided  we  have  one  that  is  uniform  ;  but  it  is  desir- 
able, for  the  sake  of  comparison  with  other  investigations,  that 
we  should  have  the  loss  as  near  the  actual  working  results  as  we 
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In  regard  to  the  amount  of  the  fat  in  butter,  we  have  placed  it  at 
85  per  cent.,  believing,  from  all  published  data,  that  this  figure 
represents  more  nearly  the  composition  of  average  butter  as 
found  in  the  market  than  does  80  per  cent,  of  fau,  the  figure 
adopted  for  the  World's  Fair  test. 

The  standards  above  given  for  loss  of  fat  in  butter- making  and 
for  per  cent,  of  fat  in  butter  we  shall  adhere  to  throughout  this 
investigation.  The  work  done  during  the  past  four  years  all  goes 
to  show  that  the  amount  of  fat  in  milk  is  the  sole  guide  in  regard 
to  the  amount  of  butter  that  nan  be  made  from  milk,  provided 
our  conditions  of  creaming,  churning  and  working  are  uniform, 
conditions  which  are  now  largely  under  our  control.  Those  who 
still  contend  that  only  by  the  churn  we  can  accurately  determine 
the  amount  of  butter  production  must  have  failed  to  follow  the 
results  of  the  last  four  years'  investigation  in  this  country  or  else 
must  have  entirely  failed  to  comprehend  what  those  results 
mean.  If  one  can  not  make  agree  the  results  of  the  churn  and 
the  results  of  calculation  of  butter  yield  from  the  amount  of  fat 
in  milk,  the  fault  lies  every  time  with  the  manipulator  and  his 
methods  of  creaming,  churning,  etc.  One  great  advantage  in 
being*able  to  calculate  the  butter  yield  from  the  amount  of  fat 
in  milk  depends  upon  the  fact  that  we  have  in  this  a  means  of 
measuring  the  skill  of  the  butter  maker  and  his  methods.  We 
can  thus  tell  whether  the  yield  is  as  much  as  it  should  be,  and  in 
case  of  shortage,  we  can  find  the  sources  of  loss. 

During  the  first  period  of  lactation  of  most  of  our  cows,  we 
used  the  deep-setting  process  of  creaming  and  made  butter. 
These  results  have  already  been  published  (Tenth  Annual  Re- 
port, pp.  300-364),  and  also  a  comparison  of  these  results  with 
results  secured  by  the  method  of  calculation  (Eleventh  Annual 
Report,  pp.  467-469). 

In  connection  with  this  study  of  the  comparison  of  different 
breeds  of  dairy  cows  we  shall  consider  the  following  subjects : 

1.  Per  cent,  of  fat  in  milk. 

2.  Amount  of  milk-fat  produced. 

3.  Amount  of  butter  produced. 

4.  Amount  of  butter  made  from  100  pounds  of  milk. 

5.  Amount  of  milk  required  to  make  one  pound  of  butter. 
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6.  Cost  of  one  pound  of  milk-fat 

7.  Cost  of  one  pound  of  butter. 

8.  Money  value  of  butter  produced. 

9.  Profit  derived  from  making  and  selling  butter. 

10.  Amount  of  cream  produced. 

11.  Amount  of  milk  required  to  make  one  pound  of  cream. 

12.  Oost  of  one  quart  and  one  pound  of  cream. 

13.  Money  value  of  cream  produced. 

14.  Profit  derived  from  selling  cream. 

15.  Oeneral  summary. 

1.  Peb  Cent,  of  Fat  in  Milk. 

The  table  immediately  following  gives  the  average  per  cent, 
of  fat  in  milk  of  each  cow  for  each  period  of  lactation. 
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TABLE  C  —  Showihg  Suvmabt  of  Ayebage  Per  Cent,  of  Fat 

IN  Milk. 


BREED. 


HolBtein-Friesian 

Ayrehire 

American  HoldemesB 

Shorthorn 

Devon 

Guernsey 

Jersey 


i 

Ik 

i^ 

1 

1- 

^2 

1 

ill 

fi 

$c 

^ 

< 

Poundi. 

4 

4 

3.86 

4 

12 

3.60 

2 

4 

8.78 

1 

2 

4.44 

3 

5 

4.60 

4 

6 

5  80 

4 

11 

5.60 
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TABLE  C 


-Showing  SoMMART  or  Average  A^mount  of  Milk- 
Fat  PiM)DUCED. 


BREED. 


Devon 

American  HolderneBs 

Ayrshire 

Holstein-FiieBian  . . . . 

Shorthorn . . . . 

Jersey 

Guernsey 


^ 

V 

111 

lii 

Pouodi. 

8 

5 

188.8 

2 

4 

218.1 

12 

244.8 

4 

266.1 

2 

269.0 

11 

282.1 

6 

285.5 

111 

1^ 


100 
116 
184 
145 
147 
154 
156 


40 


Digitized  by 


Google 


314 


RbPOBT  07  THS  ChSMIAT  OF  THX 

•OlO 

ill 


5 

H 

s 

o 

H 

M 

00 


03 

O 


^ 


o 


Digitized  by 


Google 


Nsw  York  Agsioultubal  ExpsBmirr  Statioh. 


315 


H 
M 


If 
1^ 


iJ 


Is 
1 


I 


It 


Oi   «  ^    CO   l-H   '^    fH 

C^  to  00  Ud  00  01  to 

00  ^«  o  o<i  06  cq  o 

Oil  G4  C4  00  cq  CO  00 


■  00 


'  00 

•  o» 

■  CO 


rM   O 
<M  00 


00 

'  to 

'  00 


I' 


o  Cd  ^  cq  to  -^  o 

CO  '^  0»  ^  00  CO  t<* 
to  to  i-H  CO  CO  O  CO 
Cq  Cq  Cq  CO  00  00  00 


"8 
S8 


II 


r 


r-t   -^   <M   CO  •-•  00   rl 


00  ^  O  O  <M  to  00 

^H  09  ^H  cq  CO  00  CO 

oq  CO  o  00  ^«  00  ^ 

.oq  oq  oq  oq  09  oq  cq 


Oq  CO  00  00  00  ^  ^ 


a 

n 


e 


I 
III 


ED  '(H 

fe.2 

s.o 


e 

o 

H 


Digitized  by 


Google 


316 


Repobt  of  the  Cbemiot  of  the 


TABLE  C  —  Showing  Summary  of  Aybragb  of  Buttkb  Pboducsd. 


BREED. 


I 


Devon 

Amerioan  HoldernesB I  8 

Ayrshire |  4 

Holstein-Friesian : 4 

Shorthorn 1 

Jersey 4 

Guernsey i  4 


5 
4 

12 
4 
2 

11 
6 


q  U    L. 


Poimda. 
208.4 
289.9 
275.2 
298.1 
805.1 
822.4 
325.6 


i 


II 


100 
115 
182 
143 
146 
154 
156 
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TABLE  C  —  Showimg  Summaby  of  Aybbagb  Amount  of  Bcttbb 
Made  fbom  100  Pounds  of  Mile:. 


BREED. 


I  a- a 


Holstein-Friesian  . . . 

Ayrshire 

Amerioan  Holderness 

Shorthcm 

Devon 

Guernsey  

Jersey 


4 
12 
4 
2 
5 
6 
11 


Pounds. 
3.76 
4.05 
4.20 
5.04 
5.22 
6.05 
6.40 


100 
108 
112 
134 
139 
161 
170 
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TABLE  C  —  Showing  Summabt  of  Average  Amount  of  Milk 
Requibed  to  Make  One  Pound  op  Butteb. 


BREED. 


8 

verage  amount 
of     milk     re- 
quired to  make 
one  pound  of 
butter. 

K 

^ 

< 

Pounds. 

11 
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16.53 

6 

19.16 
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19.84 
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TABLE  C  —  Showing  Summary  of  Av«bjlgb  Cost  of  Milk- Fat. 
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TABLE  C  —  Showing  Summaey  op  Average  Cost  of  Butteb  Pmr 

Pound. 


BREED. 


Jersey 

Guernsey 

Shornhorn   

Holstein-Friesian  . . . 
American  Holderness 

Ayrshire 

Devon 


08 

I' 


11 

6 
2 
4 
4 
12 
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5|. 

9  op 
>  0.0 
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Gents. 

14.11 

14.16 

15.16 

17.02 

17.90 

17.92 

18.00 


100 

100.2 

107 

120 

126.9 

127 

128 


8.  Money  Value  of  Butter  Produobd. 

In  calculating  the  money  value  of  butter  produced,  we  base 
our  calculations  on  the  average  value  of  25  cents  per  pound  for 
butter,  taking  the  year  round. 
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TABLE  C — Showing  Summary  of  Avbbagb  Mokxt  Valux  of  Butteb 
Produced  Pbr  Cow. 


ii 


BREED. 


8 

1 

m 

^  goo 

111 

SB 

^ 

< 

3 

5 

$52  10 

2 

4 

59  98 

12 

68  80 

4 

74  53 

2 

76  28 

11 

80  60 

6 

81  40 

Devon 

American  Holdemess 

Ayrshire 

Hlolstein  Friesian  . . . 

Shorthorn 

Jersey 

Guemsey 


100 
115 
132 
143 
146 
155 
156 


9.  Profit  Dkrived  from  Making  and  Selling  Bdtter. 

The  value  of  fertilizing  materials  contained  in  butter  is  very 
minute,  so  that  we  need  to  make  no  deduction  from  profits  for 
this.  Butter-making  has  the  advantage  over  milk-selling  of 
retaining  the  fertilizing  value  of  the  milk  on  the  farm  and  also 
the  feeding  value  of  the  skim-milk  and  buttermilk.  The  profits 
presented  below  are  obtained  by  subtracting  the  cost  of  food 
from  the  money-value  of  butter  produced. 
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TABLE  C — Showing   Sitmm^by   of  Avbbagb  Pboftt  PebCow 

FBOM   SbLLING   SuTTBB. 


BREED. 

1 

of   profit  per 
OOW  fromieU- 
Ing  butter  for 
one  period  of 
Uctation. 

^|l 

Devon    

American  Holderness 

3 
2 

5 
4 

12 
4 
2 

11 
6 

$14  68 
17  08 
19  48 
23  80 
30  0« 
35  11 
35  26 

100 
117 

Ayrshire 

134 

Hol8tein>Friesian 

163 

Shorthorn , 

206 

Jersey 

241 

Guernsey 

242 

10.  Amoxtnt  of  Cream  Produced. 

In  order  to  have  the  conditions  uniform  for  all  cows,  it  is  neces- 
sary to  take  a  standard  for  cream  and  to  calculate  the  amount  of 
such  standard  cream  produced  by  each  cow.  For  our  purpose, 
we  adopt,  as  a  standard,  cream  containing  20  per  cent,  of  fat 
Commercial  cream  is  not  likely  to  average  any  higher  than  this 
in  fat  but  is  probably  lower.  On  this  basis  we  shall  have  for 
different  animals  amounts  of  cream  proportional  to  the  amount 
of  fat  in  milk.  In  the  tables  below,  we  give  the  amount  of 
cream,  containing  20  per  cent,  of  fat,  produced  by  the  different 
cows  for  each  period  of  lactation. 

For  calculating  pounds  into  quarts,  one  quart  of  such  cream 
weighs  approximately  2.11  pounds. 
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TABLE  C  —  SHOwma  Summabt  of  Atsraox  Amount  of  Crbam 
Pboduosd  Per  Cow. 


BBXED. 


Devon 

American  Holderness 

Ayrshire 

Holstein-Friesian  . . . 

Shorthorn 

Jersey ... 

Quemsey 


I 

I 
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5 

4 
12 

4 
2 

n 

6 


Aysba«b   Amouht  of 

CBBAM  PEODITOBO  PBS 

Cow  lOB  On  Pbeiod 
OF  Laotatiom. 


Poaodi. 


916.6 
1065.5 
1224 
lSdO.5 
1845 
1410.5 
1427.5 


Qoarts. 


434.3 

505 

580.1 

680.6 

637.4 

66^.5 

676.5 
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134 
145 
147 
154 
156 
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TABLE  B  —  Showing  Aybbagb  Amount  of  Milk  Bsquibbd  to 
Make  One  Pound  of  Cbbam. 


BREED. 


Amerioan  Holderness 

Ayrshire 

Devon  

Gaemsey 

Holfltein-Friesian. . . . 

Jersey 

Shortnom 


Ptmnds. 
5.62 
6.28 
4.61 
4.14 
6.23 
3.66 
4.67 


Foiindi. 
6.38 
6.73 
4.11 
3.49 
6.80 
3.64 
4.39 


Pouidi. 
6.10 
6.70 


Pounds. 


6.60 


3.66 


3.29 


Foimdi. 
6.37 
6.68 
4.36 
3.80 
6.96 
3.60 
4.60 


TABLE  C  —  Showing  Summary  of  Avbbagb  Amount  of  Milk 
FOB  Onb  Pound  of  Cbbam. 
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12 
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6.37 
6.68 
6.96 
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TABLE   C  — SHOwnro  Summ^bt   of   Ayxba^os  Cost  of  Cbbam. 


BBBBD. 


Jersey 

Gaernsey 

Shorthorn    

Holstein-Friesiaii . . . . 
Amerioan  Holdemess 

Ayrshire 

Devon    


11 
6 
9 

4 

4 

12 

5 


▲ybbaob  Doit  of 
Obbam. 


Oentipar 
poona. 


8.22 
8.28 
8.44 
8.81 
4.08 
4.08 
4.09 


OeBtoper 
QUftn. 


6.79 
6.82 
7.26 
8.04 
8.60 
8.60 
8.68 


100 

100.3 

107 

118 

126 

126 

127 


13.  M ONBY  Yalub  of  Cbbam  Pboduobd. 

In  calculating  the  money  value  of  cream  produced  we  place  the 
value  of  cream  at  20  cents  per  quart.  When  it  is  considered  that 
the  cream  contains  20  per  cent,  of  fat  this  value  will  not  be 
regarded  as  too  high. 
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TABLE  0  —  Showiro  Summaby  of  Average  Moesy  Value  of 
Cbeam  Peoduobd  Pes  Cow. 


BREED. 


m 

lis? 


Itlll 


Devon 

American  Holdemess 

Ayrshire 

Uolsteio-FriesiaD  . . . . 

Shorthorn , 

Jersey  ..\ , 

Oaemsey 


5 

4 
12 

4 

2 
11 

6 


$86  86 
101  00 
116  03 

126  10 

127  48 
138  70 
185  27 


100 
116 
184 
145 
147 
154 
156 


14.  Profit  Derived  from  Selling  Oreak. 

We  have  already  seen  that  the  amoant  of  valuable  feeding  and 
fertilizing  material  sent  from  the  farm  where  milk  is  sold  is  not  in- 
considerable. We  have  also  seen  that,  when  only  batter  is  sold, 
these  materials  are  kept  on  the  farm.  I)  ow,  in  the  case  of  cream,  a 
much  smaller  quantity  of  these  materials  is  sent  away,  amounting 
to  no  more  than  $1.50  per  year  in  most  cases.  Therefore,  in 
calculating  the  profits  derived  from  selling  cream,  we  should  con- 
sider this  factor,  and  shall  present  the  figures  for  apparent  and 
actual  profit  in  each  case.  We  value  the  cream,  less  the  fat,  at 
12i  cents  per  100  pounds,  since  it  can  be  purchased  for  this, 
although  its  actual  feeding  and  fertilizing  value  is  quite  twice 

this. 
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TABLE  C  — SuMMABT  OF  AyjiBBA.ai  Paofit  Pjbb  Cow  Djbbiybd 

FBOM   SbLLING  CbBUC. 


ebbed. 


Devon 

Amerioan  Holdemess 

Ayrshire 

Holstein-Friesian  ... 

Shorthorn 

Jersey 

Ouemsey 


1° 
ll 


5 

4 
12 

4 

2 
11 

6 


$48  44 
67  08 
65  48 
74  04 
70  92 

86  80 

87  70 


III 


100 
118 
135 
158 
165 
180 
181 


15.  Genbbal  Sumhabt. 
In  the  two  tables  following  we  present,  first,  the  actual  aver- 
age, by  breeds,  of  all  the  results  obtained  in  oonnecj^ion  with 
butter  and  cream ;  and,  second,  the  results  expressed  in  a  relative 
way,  based,  in  each  case,  on  100  for  the  lowest  result  given  by 
any  breed. 
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VIL  COMPARISON  OF  DIFFERENT  BREEDS  OF  DAIRY 
COWS  WItH  REFERENCE  TO  THE  PRODUCTION  OF 
CHEESE. 

In  the  Tenth  Annual  Report  of  this  Station,  pp.  361-9,  the 
chemist  made  a  comparison  of  dairy  breeds  of  cattle  with  refer- 
ence to  the  production  of  cheese.  The  amount  of  cheese  was 
calculated  from  the  composition  of  the  milk;  the  method  of 
calculation  was  based  upon  some  preliminary  experiments  in 
cheese  manufacture  and  the  results  were  put  forward  as  tenta- 
tive. Since  then  our  very  extended  series  of  experiments  in 
cheese  making  have  brought  to  our  knowledge  a  more  definite 
understanding  of  the  relation  of  composition  of  milk  to  composi- 
tion and  yield  of  cheese.  We  are,  therefore,  now  in  possession 
of  facts  that  enable  us  to  determine  with  great  exactness  from 
the  composition  of  milk  the  yield  and  composition  of  cheese 
made  from  such  milk.  In  an  investigation  of  this  kind  it  would 
be  impracticable  to  make  cheese,  and  it  is  found  to  be  unneces- 
sary, just  as  we  find  it  unnecessary  to  make  butter  in  order  to 
ascertain  the  butter  yield. 

Our  cheese  investigation  has  established  the  fact  that  two,  and 
only  two,  constituents  of  milk  are  concerned,  to  any  extent,  in 
cheese-making;  these  two  are  fat  and  casein.  Casein,  as  used 
here,  includes  only  the  compound  precipitated  by  rennet  and  acids. 
The  amount  of  fat  and  casein  in  cheese  depends  mainly  upon  the 
amount  of  these  two  compounds  in  milk. 

The  amount  of  water,  which  constitutes  most  of  the  cheese 
that  remains  after  removing  fat  and  casein,  is  found  to  vary  in 
a  manner  independent  of  the  composition  of  the  milk.  Such  vari- 
ation in  the  amount  of  water  in  cheese  depends  largely  upon  the 
conditions  of  manufacture.  Portions  of  the  same  milk  can  be 
made  into  cheese  containing  greiatly  varying  amounts  of  water. 
But  under  the  same  conditions,  a  given  amount  of  fat  and  of 
casein  will  make  the  same  amount  of  cheese,  because  they  will 
retain  the  same  amount  of  water. 

If  we  know  the  amount  of  fat  and  casein  in  milk,  we  can  cal- 
culate the  amount  of  cheese  yield  with  as  great  accuracy  as  we 
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can  estimate  the  batter  yield  from  knowing  the  per  cent,  of  fat  in 
milk.  Our  work  justifies  us  in  saying  that  we  can  find  the  yield 
of  green  cheese  from  100  pounds  of  any  milk  by  multiplying  the  per 
cent,  of  fat  by  1.1  pounds  and  the  per  cent,  of  casein  by  2.6  lbs. 
and  adding  together  the  two  products.  For  example,  suppose  a 
milk  contains  4  per  cent,  of  fat  and  2.66  per  cent,  of  casein,  how 
much  cheese  should  be  made  from  it  ?  4  multiplied  by  1.1  pounds 
equals  4.4  pounds;  2.66  multiplied  by  2.5  pounds  equals  6.65 
pounds.  Adding  together  4.4  pounds  and  6.65  pounds  we  have 
11.05  pounds,  as  the  amount  of  green  cheese  produced  by  100  pounds 
of  such  milk.  If  a  cheese-maker  produces  less  than  this  amount, 
he  either  retains  less  than  the  average  amount  of  water  or  he  loses 
some  fat  and  casein  in  the  process  of  manufacture,  or  he  may  suffer 
loss  from  both  causes.  On  the  other  hand,  if  a  cheese-maker  pro- 
duces more  cheese  than  the  above  amount,  he  accomplishes  this 
by  retaining  more  water  than  the  average  amount.  The  rule  above 
given  holds  good,  so  far  as  the  composition  of  milk  is  concerned, 
in  the  yield  of  average  green  cheese,  as  made  in  New  York.  We 
know  of  no  rule  that  can  possibly  cover  the  cases  of  individual 
variations  that  are  due  to  variations  in  conditions  of  manufacture. 

In  calculating  the  amount  of  cheese  that  can  be  made  from  the 
milk  of  different  cows,  we  have  made  use  of  this  rule,  and  are 
confident  of  presenting  much  more  consistent  and  reliable  results 
than  we  could  possibly  secure  by  attempting  to  make  cheese  with 
the  small  amounts  of  milk  at  hand.  And  even  if  we  had  large 
amounts  of  milk  to  use,  it  would  be  difficult  to  keep  the  conditions 
of  manufacture  so  uniform  in  all  cases  as  to  secure  results  equally 
uniform  as  those  secured  by  calculation. 

We  shall  present  our  data  relating  to  the  comparison  of  differ- 
ent breeds  of  dairy  cattle  in  connection  with  the  production  of 
cheese  under  the  following  heads : 

1.  Amount  of  fat  and  casein  produced  in  milk. 

2.  Amount  of  cheese  produced. 

3.  Amount  of  cheese  produced  from  100  pounds  of  milk. 

4.  Amount  of  milk  required  to  produce  one  pound  of  cheese. 
6.  Eelation  of  fat  in  milk  to  yield  of  cheese. 

6.  Cost  of  one  pound  of  cheese. 

7.  Money  value  of  cheese  produced. 
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8.  Profit  derived  from  cheese. 

9.  General  summary. 

As  in  previous  bulletins  of  this  series,  thQ  data  are  presented  in 
three  separate  tables  under  each  head, 

1.  Amount  of  Fat  and  Casbin  Pboduoed  in  Milk. 

As  the  basis  of  determining  the  amount  of  cheese  made  from 
the  milk,  we  present  first  the  amounts  of  fat  and  of  casein  con- 
tained in  the  milk  of  the  different  cows  and  breeds.  The  specific 
relation  of  fat  to  casein  in  the  milk  of  different  cows  we  reserve 
for  another  head. 

45 


Digitized  by 


Google 


354 


Bbpobt  Of  Tfix  Chemist  of  the 


coo 


i? 


J*"     I 


•00 

is 


r-i      .        T^COO 


2 

5 

Q 

H 

I 

h 
O 

g 

O 

o 

95 
O 

m 

I 
<! 

P3 
<! 


1 


s 


•C^"^00 

•  CO  C$  OT 


r-t-oaoo       "^CQ     oiost- 


QO  ^-    o»  00  Ob 

«-io     CO  t*oo 


a* 


fio 


CO  04  CO  CD 


t^O      '^i-i'^ 


11  - 

id    • 


«     I 
oo 


«O00t*      OOOOdCO      o 


II  ml  III  nil  nil  i; 


Add 


Digitized  by 


Google 


Nxw  York  Aobioultural  Expbbihbnt  Statiov. 


355 


3 


a 

H 

00 

< 

o 

Q 
I 

o 


I 

o 

I 

QQ 


PQ 
W 


II 


i» 


1 


si 


CO  *•  r-l  "^f*  O  00  0& 


0»  <<•  09  »o  «Q  O  Ol 
00  «0  i-i  »0  00  Md  i^ 


•-^  00  00  •O  «-^  «-^  O 

CO  ^  eo  »o  CO  <N  06 

r-«  ^  00  00  CD  X  CD 

C(l  04  i-i  (N  Ol  04  04 


CD 
CD 


•  0» 

>  00 


»c 

►      .  00 

• 

^^ 

►    .  t^ 

, 

o 

,    .  ^ 

• 

0(1 

.      .  00 

• 

en  t* 
to  00 


00 


^  CO 
00  *^ 
09  09 


CO 
CO 


^  00  00  fr*  Cd  '^  00 

ci  an  Gi  CO  t^  o^  t^ 

<^  «0  i-i  *^  t*  ^  o 

rH  ^  ^   •-•   .-H   •"!  Oq 
^  O  '^  O  00  »0  00 

i^  t>*  09  oo  09  00  00 

09  09  C»  09  09  CO  09 
09  09  (-H  00  00  09  00 

06  ^  CO  r-*  <^  09  O 

fr*  CO  •-•  09  t*  "^  ^ 

09  «0  ^  00  00  CO  CO 


00  00  CO  O  09  to  t« 

§09  £«  00  t«  09  ""^ 

00  **  "^  "^  O  1^ 

•-I  09  (-H  09  09  09  09 


9 

a 

n 


I 

00 

C 


a 


§.3 


2  ►^•^l 


£^  2 


<!  <j  Q  O  M  »-*  QQ 


Digitized  by 


Google 


856 


Akpobt  or  THX  Chemist  of  tbx 


TABLE  C  —  Showing  Summary  of  Amount  of  Fat  and  Casein 

IN  Milk. 


BKBED. 


Devon 

American  Holdemess 

Ayrshire 

Holstein-Friesian  . . . 

Shorthorn 

Jersey 

Guernsey 


5 
4 

12 
4 
2 

11 
6 


Poundi. 
188.3 
213.1 
244.8 
266.1 
269.0 
282.1 
285.5 


100 
116 
134 
145 
147 
154 
156 


Ponodfl. 
112.1 
139.3 
104.7 
185.8 
172.9 
150.8 
155.4 


100 
124 
147 
165 
154 
135 
189 


2.     Amount  of  Cheese  Prodlckd. 

The  method  of  calculating  the  amount  of  cheese  production 
from  the  composition  of  the  milk  has  already  been  given  above. 
It  will  be  noticed  in  general  that  the  cows  and  breeds  producing 
milk  rich  in  fat  make  good  yields  of  cheese.  Of  course,  the  final 
basis  of  comparison  must  be  not  merely  the  amount  of  cheese 
produced,  but  rather  the  amount  of  profit  derived  from  selling 
mUk  in  this  form,  which  depends  upon  the  factors  of  amount  of 
cheese  produced  and  the  cost  of  its  production. 
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RSPOBT  OF  THB   CbEHIST  OF  IHB 


TABLE  B  —  Showing  Atebaob  Amoumt  of  Gbxxn  Chxbbb 
Pboducbd  pbb  Cow. 


BBEED. 

FIrat 
period    of 
liioUtion. 

Seoood 
period    of 

Third 
period    of 
UusUtkm. 

lV>urth 
period    of 
laotatloii. 

ATerase 
Isetstkm. 

Amerioao  Holderness. 
Ayrshire 

Founds. 
536.2 
647.0 
474.0 
603.1 
740.4 
613.3 
581.2 

Pounds. 
623.6 
631.7 
493.6 
802.1 
799.8 
651.4 
876.1 

Pounds. 
634.8 
773.6 

766!6 

Pounds. 
692.7 

'866.6 

Pounds. 
682.7 
681.1 

Devon 

481.9 

GuemBey 

702.6 

Holstein-Friesian 

Jersey , 

765.2 
687.8 

Shorthorn 

728.2 

TABLE  C  — Showing  SuMMABf  of  Amount  of  Gbebn  Chxxsb 

Pboducbd. 


BREED. 


Devon  

American  Holderness 

Ayrshire 

Jersey 

Quernsey 

Shorthorn 

Holstein-Friesian  . . . 


5 

4 

12 

11 

6 


mu 

Hull 


Pounds. 
481.9 
582.7 
681.1 
687.3 
702.6 
728.2 
755.2 


f 


{^•d 


100 
121 
141 
148 
146 
151 
157 


3.  Amount  of  Chebse  Produced  fbom   One   Hundbbd    Pounds 

of  Milk. 
The  data  presented  under  this  head  are  of  interest  in  connection 
vnth  the  much -discussed  subject  of  variation  of  cheese  yield 
from  different  kinds  of  milk.  These  data  represent  normal  milk 
varying  in  respect  to  fat-content  from  below  3  to  over  6  per 
cent.  Without  going  into  a  detailed  discussion,  it  is  interesting 
to  note  that  the  amount  of  cheese  made  from  100  pounds  of  milk 
varied  between  the  wide  limits  of  8.4  and  15.62  pounds,  a  differ 
ence  of  seven  and  one-fourth  pounds  of  cheese  from  the  same 
amount  of  milk. 
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RkPOBT  or  THB  ChBMI9T  of  THl 


TABLE  B  —  Showing  AyjeBAOB  Amount  of  Chbbsb  Mu)B  fbom  100 

Pounds  of  Milk. 


American  Holderness 

Ayrshire 

Devon 

Guernsey 

Holstein-Friesian 

Jersey 

Shorthorn 


Poonds. 

9.87 
10.68 
11.83 
11.75 

9.61 
13.28 
11.58 


Poundt. 
10.20 

9.71 
12.47 
14.24 

9.35 
13.40 
12.34 


Pounds. 

10.75 

9.86 


13.70 


Poondi. 


10.03 


16.00 


Pomidi. 
10.18 

9.98 
12.10 
13.05 

9.54 
13.62 
12.03 


TABLE  C  —  SsDWiNG  SuMMABr  of  Aybbagb  Amount  of  Cqbbsb 
Madb  from  100  Poonds  of  Milk. 


BEEBD. 


Holstein-Friesian  . . . 

Ayrshire 

American  Holderness 

Shorthorn 

Devon 

Guernsey 

Jersey 
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Kefobt  of  ths  Chshibt  of  thx 


TABLE  B  —  Showing  Ayebage  Amouht  of  Milk  Rsquisxd  to 
Makb  Ohx  Pound  of  Chbbss. 


BBEED. 


American  Holderness. , 

Ayrshire 

Devon 

Guernsey 

Holstein-Friesian  . . .  • , 

Jersey 

Shorthom 


FInt 

Seoood 

I 
Third 

Foiitth 

period  of 

fatCUtiOD. 

period  of 
laolAtioii. 

period  of 
bctatlon. 

period  of 
iMUttlon. 

Pounds 

Fomids 

Poimdc 

Poonds. 

10.13 

9.80 

9.30 

9.50 

10.30 

10.14 

9.97 

8.46 

8.02 

8.61 

7.02 

10.41 

10.70 

7.63 

7.46 

7.30 

6.67 

8.63 

8.10 

periods 

of  ISO 


POUBdSb 

9.82 
10.02 
8.27 
7.66 
10.48 
7.34 
8.31 


TABLE  C  —  Showing  Summabt   of  Aybbagx  Amount  of  Milk 
Rbquibbb  to  Mabb  Onb  Pound  of  Chbbsb. 


brbed. 


s 


«8 


2    Et= 


hi 
I'll 


Jersey 

Guernsey 

Devon 

Shorthom 

Amerioan  Holderness 

Ayrshire 

Holstein-Friesian  . . . 


11 
6 
5 
2 
4 

12 
4 


Pounds. 
7.34 
7.66 
8.27 
8.31 
9.82 
10.02 
10.48 


100 
104 
113 
113 
134 
137 
143 


5.  Relation  of  Fat  in  Milk  to  Yield  of  Chbbsb. 

We  have  made  a  special  study  of  the  relation  of  fat  in  milk  to 
yield  of  cheese  in  the  case  of  cheese-factory  milk,  and  our  general 
results  point  to  the  conclusion  that,  with  milk  as  found  in  the 
cheese  factories  of  our  State,  the  fat  and  cheese  yield  increases 
usually  in  uniform  proportions,  so  that  the  fat  may  be  regarded 
as  a  fair  measure  of   the  cheese-yielding  power  of  milk.     Of 
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course,  in  our  farm  dairies,  the  variations  in  composition  of 
milk  are  not  extreme,  though  they  are  sufficient  to  be  of  practical 
importance  and  to  affect  the  method  of  paying  for  milk.  We  do 
not  often  find  the  milk  of  cheese-factory  dairies  averaging  more 
than  1  per  cent,  apart  in  fat.  Those  who  have  herds  of  cows 
bred  to  produce  milk  rich  in  fat  refuse  to  pool  their  milk  with 
that  of  the  ordinary  dairy  and  receive  equal  pay  per  100  pounds 
of  milk. 
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The  data  furnished  by  our  investigation  enable  us  to  compare 
extreme  cases,  such  as  we  very  rarely  find  in  actual  practice,  and 
thus  to  answer  questions  which  we  have  heretofore  been  unable  to 
reply  to  with  certainty.  In  larger  herds  of  cattle  of  different 
breeds,  we  should,  perhaps,  find  somewhat  smaller  average  differ- 
ences in  composition  of  milk  but,  in  any  case,  such  differences 
would  be  marked. 

We  present  above  the  results  of  individual  cows  in  the  order 
of  the  per  cent,  of  fat  in  milk,  commencing  with  the  lowest. 

An  examination  of  the  table  above  shows  that  there  is  more  or 
less  variation  in  the  relation  of  fat  to  cheese  yield  but  that  the 
results  are  fairly  uniform  within  certain  limits.  This  latter  fact 
can  be  made  prominent  by  grouping  the  results  in  the  following 
manner : 


GROUP. 

Per  cent,  of  fat  \ 
in  milk. 

Pounds  of  green 
cheese     made 
from      100 
pounds  of  milk. 

III! 

1 

2.80-3 

3-3.26 

3.26-3.6 

3.5  -3.76 

3.76-4 

4-4.25 

4.26-4.6 

4.5  -4.76 
4.75-6 
6-5  25 
6.26^.6 

6.6  -6.76 
5.76-6 

6  -6.25 

8.67 
8.96 
9.47 
10.10 
10.66 
11.96 
11.69 
11.64 
12.04 
12.61 
13.14 
13.86 
14.20 
16.24 

2.98 

2 

2.80 

3 

2.76 

4 

2.76 

6 

2.76 

6 

2.82 

7 

2.72 

8 

8.68 

9 

3.46 

10 

11 

2.46 
2.44 

12 

2.44 

13 

2.44 

14 

2.60 

An  examination  of  the  foregoing  tabulated  summary  reveals 
some  very  interesting  facts. 

1.  In  milk  containing  less  than  3  per  cent,  of  fat,  the  cheese 
yield  for  one  pound  of  fat  is  much  higher  than  the  average. 

2.  In  milk  containing  from  3  to  4  5  per  cent,  of  fat  the 
amount  of  cheese  made  for  one  pound  of  fat  is  quite  uniform  and 
the  average  is  nearly  the  same  as  that  secured  in  all  our  previous 
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work  at  cheese  factories.  These  are  the  limits  within  which  the 
per  cent,  of  fat  of  most  cheese-factory  milks  fall.  These  results 
agree  in  a  surprising  way  with  those  secured  in  our  more 
extended  investigatioo,  especially  when  we  consider  that  these 
are  results  obtained  with  individual  cows  instead  of  herds. 

3.  In  milk  containing  5  to  6  per  cent,  of  fat  or  more,  the 
amount  of  cheese  made  for  one  pound  of  fat  was  noticeably  less 
than  in  milk  containing  4.5  per  cent,  of  fat  or  less ;  but  in  milk 
containing  5  per  cent,  of  fat  or  more  up  to  6.18  per  cent  of  fat, 
we  have  very  uniform  results,  so  that  these  data  point  to  the  fact 
that  milk  containing  6  per  cent,  or  more  of  fat  will  yield  as  much 
cheese  per  pound  of  fat  as  will  milk  containing  less  than  6  per 
cent,  of  fat  down  as  low  as  5  per  cent. 

We  now  give  tables  A,  B,  C  bearing  on  the  same  point. 
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TABLE  C  —  Showing  Summa.by  of  Avebaob  Amount  of  Cheesb 
Made  for  One  Pound  of  Fat  in  Mile. 


BREED. 


Holstein-Friesian. . . . 

Ayrshire 

Amerioan  Holdemess 

Shorthorn 

Devon 

Guernsey 

Jersey 


4 
12 
4 
2 
5 
6 
11 


3.36 
3.60 
3.78 
4.44 
4.60 
6.30 
6.60 


111 

0k 


9.64 
9.98 
10.18 
12.03 
12.10 
13.06 
13.62 


illi 


2.84 
2.77 
2.73 
2.71 
2.63 
2.46 
2.43 


lis 


117 
114 
112 
111 
108 
101 
100 


In  table  C,  above,  we  will  suppose  that  each  average  given  rep 
resents  the  season's  average  of  a  herd  of  cows,  whose  milk  is 
being  taken  to  a  cheese  factory.  Taken  the  extreme  cases,  as 
represented  by  the  IIolstein-Friesian  herd  and  by  the  Jersey  herd, 
let  us  see  what  the  results  would  be  in  paying  for  milk  by  different 
methods.  In  the  table  below  we  calculate  the  milk-fat  at  25 
cents  per  pound  and  the  cheese  at  a  price  equivalent  to  this  price 
of  milk-fat,  which  would  be  9f  cents  per  pound,  granting  that 
the  cheese  would  all  sell  at  a  uniform  price. 

Table   Sh)wino   Results  of  Paying   fob    Milk   by  Different 

Methods. 


HERD. 


Holstein-Friesian . 
Jersey 


a. 
-I 

o  8 

8 


3.36 
6.60 


,;i  111! 

(I4  Pu 


ill 


9.54 
13.62 


2.84 
2.43 


*<  o  -  « 


lO   84 
1   40   i 


$0  92 
1   32 


©o-'S 


$1  12 
I  12 


A  study  of  the  above  figures  leads  to  the  following'statements : 

First  Comparing  results  of  paying  on  basis  of  fat  and  on  basis 

of  actual  cheese  yield  with  these  two  herds,  whose  milk  differs  as 
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the  milk  of  no  two  herds  of  cheese-factory  cows  diflfers  for, a 
whole  season's  average,  we  see  that  the  poorer  milk  receives 
eight  cents  more  per  100  pounds  on  the  basis  of  actual  cheese 
than  on  basis  of  fat,  while  the  milk  richer  in  fat  receives  that 
much  less. 

Second.  If  the  cheese  made  from  the  richer  milk  sold  for  one- 
half  cent  more  per  pound  than  the  other,  then  the  fat-basis  would 
be  absolutely  fair.  Would  the  cheese  made  from  the  richer  milk 
differ  in  composition  enough  to  make  the  difference  of  one-half 
cent  per  pound  ?  The  following  would  represent  the  composition 
of  the  cheese  made  from  these  two  milks  : 

Composition  of  Chbesb. 


HERD. 

I' 

ii. 
III 

^-1 

Holstein-Friesian 

35.24 
41.0fi 

24.50 
21.94 

40.26 

Jersey 

37.06 

It  is  clear  from  these  figures  that  the  cheese  made  from  the 
two  kinds  of  milk  differs  much  in  composition,  since  that  made 
from  the  richer  milk  contains  nearly  6  per  cent,  more  of  fat. 
Allowing  that  the  cheese  was  made  with  equal  skill,  it  is  safe  to 
say  that  the  richer  cheese  would  sell  easily  for  a  half  cent  more 
per  pound. 

Third,  If  the  milk  of  each  herd  was  paid  for  by  weight  alone, 
then  each  would  receive  the  same  amount,  or  one-half  the  total 
receipts,  which  would  give  $1.12  to  each  mQk. 

Fourth.  If  the  cheese  sold  for  different  prices,  as  indicated  above, 
then  the  fat-basis  would  be  strictly  just  and,  as  between  this 
method  and  the  method  of  paying  by  weight  alone,  the  poorer 
milk  would  receive  28  cents  more  and  the  richer  milk  28  cents  less 
than  each  ought  per  100  pounds  of  milk.  But,  granting  that  the 
cheese  would  all  sell  at  one  price,  what  would  be  the  comparative 
justice  of  the  fat-basis  and  the  basis  of  weight  alone  ?  On  the 
basis  of  the  fat,  the  richer  milk  would  receive  eight  cents  more 
per  100  than  its  cheese  yield  would  entitle  it  to.    On  the  other 
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hand,  on  the  basis  of  weight  alone,  the  poorer  milk  would  receive 
20  cents  more  than  it  ought.  Which  is  nearer  justice,  to  receive 
eight  cents  or  20  cents  more  than  belongs  to  one?  But,  from  our 
considerations  above  relating  to  the  difference  in  the  actual  com- 
position and  value  of  the  cheese,  there  would  not  be  likely  to  be 
the  difference  of  even  eight  cents  on  the  fat- basis,  while  there  is  no 
escape  from  the  fact  that  the  poorer  milk  would  always  receive  20 
cents  more  than  would  belong  to  it  on  the  basis  of  weight  of 
milk  alone. 

These  cases  have  been  taken  because  they  are  extreme  and  are 
such  as  would  not  be  likely  to  occur  in  common  experience,  but 
questions  are  often  asked  on  just  such  points.  Where  the  differ- 
ences in  composition  of  milk  are  less,  the  chance  of  doing  any 
possible  injustice  in  paying  on  basis  of  fat  becomes  proportionately 
less  or  practically  disappears. 

In  this  connection  we  present  below  a  table  showing  the 
average  composition  of  the  cheese  for  the  different  herds. 


Table  Showing  Avebagb  Composition  of  Cheese   Made   Feom 
Milk  of  Different  Breeds. 


BREED. 


2 

!l 

'-•1 

F 

m 

35.24 

24.60 

40.26 

36.96 

24.20 

39.86 

86.67 

23.90 

39.68 

36.94 

23.74 

39.32 

38.04 

23.26 

38.70 

40.68 

22.12 

87.26 

41.06 

21.94 

37.06 

Holstein-Friesian  . .    . 

Ayrshire 

American  Holdemess. 

Shorthorn 

Devon 

Guernsey 

Jersey 


3.36 
3.60 
3.73 
4.44 
4.60 
6.^0 
6.60 
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TABLE  B  —  Showing  A vsbage  Cost  of  One  Pound  of  Cheese. 


BREBD. 

First 
period  of 
lactation. 

Second 
period  of 
IsotaUon. 

Third 
period  of 
lactation. 

Fourth 
period  of 
lactation. 

^Jf*3f 
periods 
of  lacta- 
tion. 

American  Holderness  . . . 
Ayrshire 

Cents. 
7.15 
7.20 
7.52 
7.00 
6.90 
7.42 
7.57 

Cents. 
7.57 
7.58 
8.17 
6.25 
6.20 
6.95 
5.54 

Cents. 
7.51 
6.94 

Genu. 
"7!i8 

5.26 

Centa. 
7.36 

7  24 

Devon 

7  IS 

Guemsey 

6.57 

Holstein-Friesian 

Jersey 

6.72 
6  62 

Shorthorn 

6  35 

— 

TABLE  C  —  Showing  Summabt  of  Ayebaqe  Cost  of  One  Pound 

OF  Cheese. 


bbeed. 


Shorthorn 

Quemsey 

Jersey 

Holstein-Friesian  . . . 

Ayrshire 

American  Holderness 
Devon  


as       t- 


111 


2 
6 

11 
4 

12 
4 
5 


^    i 
g  »  * 

< 


Cents. 
6.35 
6.57 
6.62 
6.72 
7.24 
7.36 
7.78 


IS 


3^ 


100 
103 
104 
106 
114 
116 
123 


7.  Money  Value  of  Cheese  Produced. 
In  calculating  the  money  value  of  cheese,  we  place  the  aver- 
age price  of  ripe  cheese  at  10  cents  per  pound,  which  would  be 
equivalent  to  9|  cents  per  pound  for  green  cheese. 
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TABLE  B  —  Showing  Average  Money  Value  of  Cheese  Pro- 
duced Per  Cow. 


breed. 


American  Holderness 

Ayrshire 

Devon  

Guernsey 

Holstein-Friesian .... 

Jersey 

Shorthorn 


First 
period  of 
lactation. 


$51  83 
62  55 
45  82 

58  30 
71  60 

59  28 
6«  18 


Second 
period  of 
lactation. 


$60  28 

61  06 
47  72 
77  54 
77  31 

62  97 
84  59 


Third 
period  of 
lactation. 


$61   36 

74  77 


74  00 


Fourth 
lof 
on. 


period  ol 
lactation 


ATeraceof 
aUpSods 
of  lactation. 


$66  96 


82  80 


$56  33 

65  84 
46  58 
67  92 
73  00 

66  44 
70  39 


TABLE  C  —  Showing  Summary  of  Average  Money  Value  of 

Cheese. 


BREED. 


Devon  

American  Holderness 

Ayrshire 

Jersey 

Guernsey 

Shorthorn 

Holstein-Friesian  .  , . , 


"S 

Hi 

)l 

i 

ill 

SS 

^ 

3 

5 

2 

4 

12 

11 

6 

2 

4 

nm 
tllill 


>  > 


$46  58 
56  33 

65  84 

66  44 

67  92 
70  39 
73  00 


ii! 


100 
121 
141 
143 
147 
151 
157 


8.  Profit  Derived  from  Cheese. 

In  calculating  the  profit  derived  from  selling  milk  in  the  form 
of  cheese,  we  take  from  the  money  value  the  cost  of  food  and,  in 
addition,  12^  cents  per  100  pounds  of  milk  as  the  measure 
of  the  value  of  feeding  and  fertilizing  materials  sent  from  the 
farm.  Essentially  the  same  value  of  feeding  and  fertilizing  con- 
stituents are  taken  from  the  farm  in  carrying  milk  to  a  cheese 
factory  as  in  selling  milk,  because  many  dairymen  do  not  use  the 
whey,  and  in  those  cases  where  whey  is  drawn  back  to  the  farm 
for  feeding  purposes,  its  actual  value  is  too  small  to  consider  in 
this  connection. 
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TABLE  A  —  Showing  Amount  of  Pbopit  fbok  Chebss. 


Breed. 

NAME  OP  COW. 

• 

PiBIOD  OF 

Lactation. 

First. 

SeooDd. 

Fourth. 

Tbli^ 

American  Holderoess. 

Mftggift  6th 

*f  1  75 
14  15 

'in 

8  87 
18  62 

982 

1  98 

51 

16*75 

9  80 
0  00 

is  55 

12  86 

45 

2  70 
6  50 

12  82 
5  66 
4  42 

$4  54 

"206 

1  45 

18 

11  49 

'6'89 
*8  42 

17  17 
21  21 

18  78 

i6*84 

985 

8  78 

16  66 

25*69 

$5  55 

1824 
9  48 
8  20 

2i'79 
17  88 
21  07 

American  Holdemees. 

Ayrshire 

Ayrshire  . , .  x .   . .   .  ^ . . 

Nora 

Junietta  Peerless 

Manton  Belle 

Miss  Flow  5th 

Queen  Duchess 

Artalia 

$ii'64 

Ayrshire 

4  87 

Ayrshire 

Devon 

Devon 

Devon .... 

Genevie's  Gift 

lone 

Guernsey 

Guernsey 

Madame  Select 

Oriole 

Guernsey 

Rosette  Ford 

Guernsey 

Stella  Select 

Holstein-Friesian .... 
Holstein-Friesian 

Beauty  Pledge 

Esel  2d 



Holstein-Friesian 

Holstein-Friesian 

Netherland  Constance. 
Ruth 

Jersey 

Albert's  Carol 

Barbara  Allen 

Countess  Flavia 

Gilderbloom 

Jersey 

Jersey 

29  45 

Jersey 

Shorthorn 

Betsey  10th 

*L088. 

TABLE  B  —  Showing  Avsraob  Amount  op  Profit  Per  Cow  prom 

Chvesb. 


BREED. 


American  Holdemess 

Ayrshire 

Devon 

Guernsey 

Holstein-Friesian 

Jersey 

Shorthorn 


First 
period  of 
lactation. 


$6  20 

7  81 
4  10 

8  68 
10  46 

6  94 
4  42 


Recond 
period  of 
1 'notation. 


$4  54 
8  79 
1  51 
19  04 
16  84 
10  11 
25  69 


Third 
period  of 
lactation. 


$5  55 
10  81 


20  07 


Fourth 
period  of 
laotatton. 


$7  96 


29  45 


Average  of 
all  periods 
of  lactation. 


$5  62 

7  00 

8  06 
18  87 
12  69 
18  4a 
15  06 


TAB  LB  C — Showing  Summary  of  Avbbagb  Amount    of  Pbofit 
Pbb  Cow  fbom  Chbbbb. 


BREED. 


Devon  

American  Holdemess 

Ayrshire 

Holstein-Friesian  — 

Jersey 

Guernsey   

Bhorthom 


Number 
of  cows. 


Total 
number 
of  periods 
of  lacta- 
tion. 

5 
4 

12 
4 

11 
6 
2 


ATerage 
amount  of  pro- 
fit per  cow  for 
one  period  of 
lactation. 


$8  06 
5  62 
7  00 

12  02 

13  42 
18  87 
15  06 


Belatifi 
profit. 


100 
184 
239 
898 
488 
458 
492 
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VIII.  CHARACTER  AND  EXTENT  OF  INVESTIGATION 
MADE  RELATING .  TO  THE  MANUFACTURE  OF 
CHEESE  DURING  THE  SEASON  OF  1894. 

The  maJQ  object  sought  in  contmuing  our  investigation  at 
cheese  factories  during  the  season  of  1894  was  to  study  the  com- 
position of  the  milk,  especially  with  referenco  to  its  variations  in 
composition,  in  order  to  see  in  what  manner  and  to  what  extent 
the  season  might  influence  the  composition.  Since  the  results 
secured  during  the  season  of  1893  at  different  factories  were  found 
to  differ  little  in  their  averages,  it  was  thought  that  quite  as  satis- 
factory results  could  be  secured  by  confining  the  work  to  a  single 
factory. 

Mr.  Merry  kindly  offered  to  co-operate  in  the  work  again. 
The  work  began  in  May  and  continued  through  October. 
Thus,  we  secured  a  record  of  22  weeks  and  can  rely  upon 
this  record  as  representing  very  closely  the  average  of  the  whole 
season's  work,  as  well  as  the  average  of  each  week  and  month  of 
the  whole  season.  Soon  after  the  1st  of  October,  the  mannfac. 
ture  of  skim-milk  cheese  and  butter  was  begun  at  Mr.  Merry^s 
factory  and  the  study  of  thecheese  was,  therefore,  discontinued,  as 
this  investigation  was  planned  to  deal  only  with  normal  milk. 
However,  as  the  patrons  continued  to  deliver  normal  milk,  the 
skimming  all  being  done  at  the  factory,  arrangements  were  made 
with  Mr.  Merry  to  send  samples  of  the  normal  mixed  milk  during 
October.  The  work  done  represents  milk  from  650  cows, 
consisting  largely  of  natives,  with  some  grade  Ayrshires  and 
Holsteins.  The  milk  yields  on  the  particular  days  on  which 
work  was  done  varied  from  8,643  to  14,232  pounds  and  aggregated 
256,589  pounds. 

If  we  take  the  yield  for  six  months,  from  May  to  October, 
inclusive,  the  work  done  may  be  considered  as  represent- 
ing the  average  results  secured  from  handling  not  less  than  one 
and  one-half  million  pounds  of  milk. 

The  points  covered  by  the  investigation  were  practically  the 
same  as  during  the  previous  seasons. 
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In  the  work,  the  results  of  which  are  presented  in  this  report, 
the  Station  secured  the  co-operation  of  Mr.  G.  Merry,  of  Verona^ 
Oneida  county,  New  York.  The  cheese-making,  sampling  and 
keeping  of  notes  were  done  by  Mr.  Fred.  H.  Merry.  The  Station 
Chemist  has  had  charge  of  the  investigation  on  the  part  of  the 
Station. 

For  work  previously  done,  see  bulletins  37,  43,  45,  46,  47,'50, 
54,  56,  60,  61,  62,  65,  68,  and  71. 
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While  we  can  not  draw  any  definite  general  conclusions  from  a 
study  of  the  conditions  of  manufacture  in  respect  tomany  impor- 
.tant  points,  it  is  a  matter  of  interest  to  consider  briefly  some  of 
the  more  prominent  facts  observed.  We  present,  in  tabulated 
form,  an  outline  of  the  data  secured  during  the  season  in  regard 
to  the  following  points  : 

1.  Ounces  of  rennet-extract  used  for  1000  pounds  of  milk. 

2.  Temperature  of  milk  when  rennet  was  added. 

3.  Time  required  for  rennet  to  coagulate  the  milk  completely. 

4.  Temperature  to  which  curd  was  heated  after  being  cut. 

5.  Time  from  cutting  curd  to  drawing  whey. 

6.  Length  of  string  on  hot  iron  when  whey  was  drawn. 

7.  Time  from  drawing  whey  to  putting  curd  in  press. 

8.  Length  of  string  on  hot  iron  when  curd  was  put  in  press. 

9.  Temperature  of  curd  when  put  in  press. 

10.  Time  consumed  in  operation  of  cheese-making  after  adding 
rennet. 

1.  Ounces  of  Rewnet-Extkaot  UbED  fob  1000  Pounds  of  Milk, 


1894. 


Least . . 
Greatest 
Average 


May. 

June. 

July. 

Aogast. 

SegUn.- 

H 

H 

H 

3* 

H 

H 

H 

H 

H 

H 

H 

4 

H 

H 

H 

ATerage 
for 
m. 


3i 


The  amount  of  rennet-extract  used  varied  from  3|  to  ii 
ounces  per  1,000  pounds  of  milk  and  averaged  3f  ounces  during 
the  season.  Two  kinds  of  rennet-extract  were  used,  "  Blumen- 
thal's"  and  "Peerless." 

2.  Tempbbatubb  of  Milk  when  Kbnnbt  was  Added. 


1891. 

Blaj. 

June. 

Julj. 

August. 

Se^.. 

Average 

for 
season. 

Least 

Greatest 

Deg:.  F. 

84 
86 
85 

Deg.  F. 

83 
84 
83i 

Deg  F. 
83 
84 
83i 

Deg.  F. 

84 
84 
84 

Deg  F. 

84 
86 
84i 

Deg.F. 

Average 

84 

The  temperature  of  the  milk  when  the  rennet  was  added  varied 
83°  to  86°  F.,  but  was  about  84°  F.  most  of  the  time. 
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3.    Time    Requibed    fob    Rennet   to    Ooaoula.tb   the    MiliK 

Completely. 


1804. 

Maj. 

June. 

July. 

August. 

8^. 

Averase 

for 

Least - 

Greatest  • 

Min. 
27 
45 
34 

Min. 
30 
35 
33 

Min. 
25 
45 
34 

Min. 
30 
45 
36 

Min. 
35 
40 
31 

Min. 

Average 

36 

The  time  required  for  the  renuet  to  coagulate  the  milk  com 
pletely,  ready  for  cutting,  varied  from  25  to  46  minutes  and  aver- 
aged 85  minutes  for  the  season. 


4.  Txmpbbatube  to  which  Cued  was  Heated  After  Being  Cut. 


1894. 

Maj. 

June. 

July. 

August 

Seg^. 

ATerage 
for 

Least 

Deg.  p. 
100 
100 
100 

Veg.  P. 

99 

101 

100 

Deg.  P. 
100 
101 
lOOi 

Deg  P. 
99 
100 
99i 

Deg.  P. 
99 
99 
99 

Deg  P. 

Greatest   

Average   

100 

~  The  temperature  to  which  the  curd  was  heated  after  being  cut 
varied  from  99**  F.  to  lOr  F.,  and  averaged  100*"  F.  for  the 
season. 

5.  Time  fbom  Cutting  Cubd  to  Drawing  Whey. 


1894. 

May. 

June. 

Juiy. 

August. 

Segten.- 

Awi«e 

for 
season. 

Least 

Greatest   

Hra.Min. 

4  5 

5  00 
4     23 

Hre.  Min. 

2  35 
4     10 

3  19 

Hra.  Min. 
3     00 
3     53 
3     29 

Hre.  Min. 

3  00 

4  10 
3     42 

Hre.  Min 

2  45 
4     30 

3  45 

Hn.ian. 

Average    

3     43 

The  length  of  time  between  cutting  the  curd  and  drawing  the 
whey  varied  from  2  hours  and  35  minutes  to  5  hours  and 
averaged  3  hours  and  43  minutes  for  the  season. 
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6.  Length  op  String  on  Hot  Iron  when  Whey  was  Drawn. 


1894. 

Maj. 

June. 

jmy. 

August. 

"tr- 

Atom*. 
for 

Least 

Inches. 

i 
1 
i 

Inches. 

i 
i 
i 

Inches. 

i 
i 
i 

Inches. 

i 
i 
i 

iDchea.' 
i 

iDOhM. 

Greatest  

Average   

i 

The  length  of  string  formed  by  the  curd  on  a  hot  iron,  when 
the  whey  was  taken  from  the  curd,  varied  from  one-eighth  to 
one-half  of  an  inch  and  averaged  one-third  of  an  inch  for  the 
season. 


7.  Time  from  Drawing  Whey  to  Putting  Cord  in  Press. 


18M. 

May. 

June. 

July. 

August. 

Septem- 

ATcrsfs 

for 
season. 

Least 

Min. 

90 

110 

103 

Min. 

90 

125 

105 

Min 
100 
135 
117 

Min. 

75 

170 

115 

Min. 

75 

120 

104 

HrB.MlB. 

Greatest   

Average   

1      50 

The  time  from  drawing  whey  to  putting  curd  in  press  varied 
from  1  hour  and  15  minutes  to  2  hours  and  50  minutes  and 
averaged  1  hour  and  50  minutes  for  the  season. 

8.  Length   op  String  on  Hot  Iron  when  Cqrd  was  Put  in 

Press. 


18M. 


Least  . . 
Greatest 
Average 


BUy. 

Jane. 

Jnly. 
Inobe*. 

Augost. 

Uchea. 

Inches. 

Inchn. 

Inches. 

i 

H 

li 

H 

H 

H 

H 

H 

H 

2 

1 

H 

If 

H 

11 

Average 
for 


H 


The  length  of  string  formed  by  the  curd  on  a  hot  iron,  when 
the  curd  was  put  in  press,  varied  from  one-half  of  an  incb  to  two 
inches,  and  averaged  one  and  one-half  inches  for  the  season. 
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9.    Tbmpebatubb  op  Cubd  whbn  Put  in  Pbbss. 


18»1 

May. 

June. 

Julj. 

Deg.  F 
84 

87 
86 

August 

Septem- 
ber. 

Average 
for 

Least 

Deg.F. 
83 

87 
86 

Deg  F. 

84 
86 

85 

Deg.  F. 
83 

85 
84 

Deg.  F. 

83 
87 
85 

Deg  F. 

Greatest 

Averafire 

85 

The  temperature  of  the  curd,  when  put  in  press,  varied  from 
83°  to  87°  F.,  and  averaged  85°  F.  for  the  season. 

10.   Time  Covsumbd  in  Opbbati^»n  of  Cheese- making  afteb  Add- 
ing Rbniiet. 


1694. 


Least  . . 
Greatest 
Average 


M*7. 

Bn.  Min. 
6      15 
6     45 
6     34 

June. 

July. 

Hn.Mln. 

5  45 

6  50 
6     25 

August. 

Hrt.  Min. 

6  00 

7  00 
6     35 

8eY>tem- 
ber. 

Hrt.  Min. 

5  20 
7      15 

6  20 

Hrt.  Min. 

4  00 
7     00 

5  28 

Average 
for 


Hrt.  Min 


6      16 


The  time  occupied  by  the  operation  of  cheese-making,  after 
adding  the  rennet,  varied  from  4  hours  to  7  hours  and  15  minutes^ 
and  averaged  6  hours  and  16  minutes. 

XL  A  STUDY  OF  THE  COMPOSITION  OF  MILK  DURING 

SEASON. 

In  addition  to  the  data  presented  previously  in  our  analyses  of 
milk,  we  now  give  a  more  detailed  statement  by  separating  what 
we  have  hitherto  called  albumen  into  two  separate  constituents ; 
one,  albumen,  and  the  other,  albumose.  The  character  and 
quantity  of  these  compounds  in  milk  we  shall  discuss  later  under 
a  special  head. 

We  also  present  detailed  data  showing  the  relation  of  fat  to 
the  casein  in  milk  of  three  different  herds  of  cows,  one  being  the 
herd  giving  the  richest  milk  taken  to  Mr.  Merry's  factory,  and 
the  other  two  giving  the  milk  poorest  in  fat. 

The  milk  studied  represents  the  mixed  morning  and  evening 
normal  milk  of  numerous  herds  of  cows.     Since  most  dairymen, 
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who  take  their  milk  to  cheese  factories,  have  their  cows  come  in 
milk  in  the  spring,  our  data  represent  the  changes  due  to  the 
advance  of  the  period  of  lactation,  modified,  to  a  greater  or  less 
extent,  by  special  conditions,  such  as  food,  weather,  etc. 

We  shall  take  up  this  study  of  the  composition  of  milk  under 
the  following  heads : 

1.  Pounds  of  solids  in  10'»  pounds  of  milk. 

2.  Pounds  of  solids  not  fat  in  100  pounds  of  milk. 

3.  Pounds  of  cheese-producing  solids  (fat  and  casein)  in  100 
pounds  of  milk. 

4.  Pounds  of  whey  solids  (albumen,  sugar,  etc.)  in  100  pounds 
of  milk. 

5.  Pounds  of  fat  in  100  pounds  of  milk. 

6.  Pounds  of  nitrogen  compounds  (casein,  albumen  and  albu- 
mose)  in  100  pounds  of  milk. 

7.  Pounds  of  casein  in  100  pounds  of  milk. 

8.  Pounds  of  albumen  in  100  pounds  of  milk. 
P.  Pounds  of  albumose  in  100  pounds  of  milk. 

10.  Relation  of  casein  to  albumen  and  albumose  in  normal 
milk. 

11.  Relation  of  fat  to  casein  in  normal  milk. 

12.  General  summary  of  results. 
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L    Pounds  of  Solids  in  100  Pounds  of  Milk. 


M»y. 

June. 

July. 

August. 

Septem- 
ber. 

October. 

for 
teMon. 

Least 

Greatest . . . 
Average. . . 

12.58 
12.62 
12.60 

12.29 
12.87 
12.47 

12.32 
12.43 
12.37 

12.34 
12.63 
12.49 

12.45 
12.90 
12.67 

12.77 
13.39 
13.13 

"{2/^% 

The  solids  in  100  pounds  of  milk  varied  from  12.29  to 
13.39  pounds,  and  averaged  12.62  pounds  during  the  season.  The 
average  for  the  whole  season  is  the  same  as  in  1393.  Compared 
month  by  month,  there  are  some  marked  differences  between  the 
seasons  of  1893  and  1894,  especially  during  the  months  of  Sep- 
tember and  October,  when  the  solids  increased  less  during  1894. 
This  is  undoubtedly  accounted  for  by  the  prolonged  drouth  dur- 
ing August.  It  will  be  seen  that  the  amount  of  solids  dropped 
in  June  and  still  further  in  July  and  then  increased  each  month 
following.  The  abrupt  fall  of  solids  on  September  19  was  prob- 
ably due  to  the  fact  that  just  before  that  date,  the  cows  began  to 
receive  an  abundant  supply  of  succulent  food  in  the  form  of  the 
by-products  of  a  corn-canning  factory. 

2.     Pounds  of  Solids-not-Fat  in  100  Pounds  of  Milk. 


Maj. 

June. 

July. 

August. 

Be^eu.. 

October. 

Average 
for 

Least 

Greatest . . . 
Average. .. 

8.78 
9.09 
8.97 

8.77 
9.27 
8.92 

8.70 
8.92 
8.78 

8.61 
8.83 
8.71 

8.80 
9.05 
8.92 

8.92 
9.29 
8.13 

''8.89 

a.  The  amount  of  solids,  exclusive  of  the  fat,  in  100  pounds 
of  milk  varied  from  8.61  to  9.29  pounds,  and  averaged  8.89 
pounds  during  the  season. 

b.  The  amount  of  solids-not-fat  decreased  during  June,  July 
and  August,  after  which  there  was  an  increase. 
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3.  Pounds  op  CHBBSE-PBODucmo  Solids  (Fat  and  Cassin)  in  100 

Pounds  of  Milk. 


May. 

June. 

Julj. 

Aogurt. 

SegUM. 

October. 

Ayerage 

for 
teason. 

I^ast 

Greatest  . . 
Average  .. 

6.95 
6.17 
6.07 

6.79 
6.14 
5.90 

6.69 
6.97 
6.86 

6.01 
6.16 
6.10 

6.86 
6.60 
6.16 

6.36 
6.74 
6.60 

6!i4 

a.  The  amount  of  cheese-producing  solids  (fat  and  casein)  in 
100  pounds  of  milk  varied  from  6.59  to  6.44  pounds,  and  averaged 
6.14  pounds  during  the  season. 

h.  The  cheese-producing  solids  decreased  during  June  and  July, 
but  increased  during  August,  September  and  October. 

4.  Pounds  of  Whiy-Solids  (Albumen,  Sugab,  Etc.)  in  100  Pounds 

OF  Milk. 


May. 

Jane. 

July. 

Angnit. 

Septom- 

October. 

Average 

for 
•easoD. 

Least 

Greatest  . . 
Average  . . 

6.41 
6.64 
6.68 

6.46 
6.73 
6.67 

6.43 
6.73 
6.61 

6.33 
6.48 
6.39 

6.40 
6.61 
6.61 

6.41 
6.66 
6.63 

6!49 

a.  The  amount  of  whey-solids  (albumen,  sugar,  etc.)  in  100 
pounds  of  milk  varied  from  6.33  to  6.73  pounds,  and  averjged  6 
pounds  during  the  season. 

h.  The  whey-solids  decreased  in  August  and  remained  very 
uniform  during  the  other  months. 

6.  Pounds  of  Fat  in  100  Pounds  of  Milk. 


May. 

Jane. 

July. 

AuflTOSt 

Sege™. 

October. 

ATerage 

for 
■eaaon. 

Least 

Greatest  . . 
Average  .. 

3.60 
3.80 
3.68 

3.60 
3.60 
3.66 

3.40 
3.70 
3.69 

3.70 
3.80 
3.78 

3.46 
3.90 
8.76 

3.86 
4.10 
4.00 

3.73 
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a.  The  amount  of  fat  in  100  pounds  of  milk  varied  from  8.40 
to  4.60  pounds,  and  averaged  3.73  pounds  during  the  season. 

b.  The  milk-fat  decreased  in  June  and    increased  in  July, 
August,  September  and  October. 

6.  Pounds  of  NrrRooEN  Compounds  (Casein,  Albumen  and  Albit- 
mose)  in  100  Pounds  of  Milk. 


May. 

June. 

July. 

Lagaat. 

Be^. 

October. 

Avenge 
for 

Least ..... 
Greatest  . . 
Average  , . 

3.14 
3.16 
3.14 

3.94 
3.24 
3.07 

2.94 
3.06 
3.00 

3.01 
3.11 
3.05 

2.98 
3.26 
S.IO 

3.27 
3.46 
3.36 

's'.is 

a.  The  amount  of  nitrogen  compounds  present  in  100  pounds 
of  milk  varied  from  2.94  to  3.46  pounds,  and  averaged  3.13 
pounds  during  the  season. 

b.  The  nitrogen  compounds  in  the  mi]k  decreased  from  May, 
remaining  quite  uniform  through  June,  July,  August  and  Sep- 
tember, but  again  increased  in  October. 

7.  Pounds  of  Casein  in  100  Pounds  cf  Milk. 


May. 

June. 

July. 

August 

Seprem- 
ber. 

October. 

ATense 
for 

Least .... 
Greatest  . . 
Average  . . 

2.37 
2.48 
2.44 

2.22 
2.64 
2.35 

2   19 
2.36 
2.27 

2.28 
2.86 
2.32 

2.25 
2.66 
2.41 

2.56 
2.66 
2.60 

2.41 

a.  The  amount  of  casein  in  100  pounds  of  milk  varied  from 
2.19  to  2.66  pounds,  and  averaged  2.46  pounds  during  the  season. 

b.  The  casein  decreased   during  June  and  July,  and  then 
increased  during  each  month  following. 

8.  Pounds  of  Albumen  in  100  Pounds  of  Milk. 


Blay. 

June. 

July. 

August 

0.29 
0.33 
0.31 

Septem- 

October. 

ATen«e 
for 

Least 

Greatest. .. 
Average. .. 

0.29 
0.34 
0.32 

0.28 
0.31 
0.29 

0.28 
0.29 
0.29 

0.31 
0.36 
0.34 

0.34 
0.38 
0.36 

•••••• 
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a.  The  amount  of  albumen  in  100  pounds  of  milk  varied  from 
0.28  to  0.38  and  averaged  0.32  pounds  during  the  season, 

h.  The  albumen  decreased  in  June,  remaining  the  same  until 
August,  and  then  increased. 

9.  Pounds  of  Albumose  in  100  Pounds  of  Milk. 


May. 

June. 

July. 

August. 

Septem- 

October. 

ATerage 

for 
season. 

Least 

Qreateet . . . 
Average . . . 

0.:i6 
0.43 
0.38 

0.39 
0.49 
0.43 

0.38 
0.50 
0.44 

0.39 
0.47 
0.42 

0.30 
0.42 
0.35 

0.36 
0.47 
0.40 

'    6!40 

a.  The  amount  of  albumose  varied  from  0.30  to  0.50  pounds 
and  averaged  0.40  pounds  in  100  pounds  of  milk  during  the 
season. 

h.  The  albumose  increased  as  the  season  advanced,  except  in 
August  and  September,  when  there  was  a  decrease. 
59 
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We  will  state  here  the  characteristics  of  the  three  different 
nitrogen  compounds  of  milk.  Casein  is  that  portion  of  the  milk 
which  is  coagulated  by  rennet  and  acids,  but  not  by  heat  alone. 
Albumen  is  that  portion  of  milk  coagulated  by  heat,  but  not  by 
acids  or  rennet.  Albumose  is  that  portion  of  milk  coagulated 
by  neither  heat,  rennet  nor  acids ;  it,  therefore,  remains  in  solu- 
tion under  those  conditions  which  cause  the  coagulation  of  casein 
and  albumen.  There  has  been  for  some  time  a  question  as  to 
the  possibility  of  holding  all  the  nitrogen  compounds  of  milk  in 
cheese  by  some  practical  method.  It  has  been  supposed  that  the 
albumen  formed  most  of  the  nitrogen  compounds  remaining 
after  the  removal  of  casein;  but,  as  will  be  seen,  our  figures 
show  that  the  larger  portion  of  what  we  have  called  albumen  is 
albumose,  ar  d  that  heat  has  no  effect  in  coagulating  it.  Hence, 
if  there  were  a  practicable  method  of  retaining  albumen  in 
cheese,  we  should  be  able  to  retain  only  one-third  of  a  pound  for 
100  pounds  of  milk,  instead  of  three-fourths  of  a  pound,  as  has 
previouslv  been  expected. 

Table  ^howikg   Pbopobtion  of   Casein   in  the   Nitbogsn  Com* 

POUNDS  OF  Milk. 


May. 

June. 

July. 

AufiTunt 

Septem- 
ber. 

October. 

Avence 

for 
leMon. 

Least 

Greatest  . . 
Average  . . 

75.48 
79.00 

77.71 

74.92 
78.40 
76.55 

73.49 
77.21 
75.66 

75.25 
77.30 
76.07 

74.26 
81.29 

77.74 

76.01 
70.04 

77.38 

*77'.0O 

a.  The  proportion  of  nitrogen  compounds  in  milk  that  con- 
sisted of  casein  varied  from  73.49  to  81.29  p^r  cent.,  and  aver- 
aged 77  per  cent. 

b.  The  proportion  of  casein  in  the  nitrogen  compounds  of 
milk  decreased  in  June  and  July,  and  then  increased  during  the 
remainder  of  the  season. 
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Table  Showing  Pounds  of  Casein  fob  One  Pound  op  Albumbw 

AND  AlBUMOSB  in  MiLK. 


Blay. 

June. 

Jutj. 

Aoguit 

B^em- 

October. 

for 
If  Bon 

Least 

Greatest  . . 
Average. . . 

3.25 

3.76 

.    3.49 

3.00 
3.63 
3.26 

2.80 
3.40 
3.11 

3.04 
3.41 
3.18 

2.90 
4.34 
3.50 

3.17 
3.77 
3.42 

3.35 

a.  For  each  pound  of  albumen  and  albumose  in  milk,  the  casein 
varied  from  2.80  to  4.34  pounds,  and  averaged  3.35  pounds  for 
the  season. 

b.  The  amount  of  casein,  relative  to  albumen  and  albumose, 
decreased  during  June  and  July,  and  then  increased. 

Table  Showing  Propobtion  of  Albumen  in  the  Nitbogbn  Com- 
pounds OF  Milk. 


Least 

Greatest  . . 
Average. . . 


May. 


9.23 
10.82 
10.19 


June. 


9.33 
9.57 
9.45 


July. 


9,15 
9.86 
9.67 


August. 


9.32 
»0.90 
10.16 


10.40 
11.88 
10.97 


October. 


10.18 
11.31 
10.71 


Arerage 
for 


10.23 


a.  The  proportion  of  nitrogen  compounds  that  consisted  of 
albumen  varied  from  9.15  to  11.88  per  cent.,  and  averaged  10.22 
per  cent. 

h.  The  proportion  of  albumen  in  the  nitrogen  compounds  of 
milk  decreased  in  June,  and  then  increased. 

Table  Showing  Pbopoetion  of  Albumose  in  the  Nitbooen  Com 

pounds  of  Milk. 


May. 

Juae. 

July. 

August. 

Septem- 
btjr. 

October. 

Average 

for 
■easoiL 

Least . 

Greatest  . . 
Average. . . 

11.47 
13.70 
12.10 

12.03 
15.75 
14.00 

12.93 
16.78 
14.67 

12.83 
15.11 
13.77 

7.67 
13.86 
11.29 

10.62 
13.59 
11.91 

12.78 
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a.  The  proportion  of  nitrogen  compounds  that  consisted  of 
ialbumose  varied  from  7.67  to  16.78  per  cent.,  and  averaged 
12.78  per  cent. 

h.  The  proportion  of  albumose  in  the  nitrogen  compounds  of 
milk  increased  in  June  and  Jul}^  and  then  decreased. 

Table  Showing  Pounds  of  Albumose   for  One  Pound  of 
Albumen  in  Milk. 


May 

June. 

July. 

August. 

Septem- 

October 

Average 
for 

Least 

Greatest  . . 
Average  . . 

1.09 
1.28 
1.19 

1.26 
1.69 
1.48 

1.31 
1.72 
1.52 

1.27 

i.e2 

1.35 

0.70 
1.24 
1.03 

0.97 
1.30 
1.11 

"l*.24 

a.  For  each  pound  of  albumen  in  milk,  the  albumose  varied 
from  0.70  to  1.72  pounds,  and  averaged  1.24  pounds  for  the 
season. 

h.  The  amount  of  albumose,  relative  to  albumen,  increased 
during  June  and  July,  and  then  decreased. 

Tabulated   Summary   Showing  Relation  of  Different 
Nitrogen  Compounds  of  Milk. 


May. 

June. 

July. 

Auguot 

Sept. 

OoL 

Average 
for 

Percent  of  nitrogen  oompounds. . . 
Per  cent,  of  rnnrin 

8.14 

2.44 
0.82 
0.^8 

77.n 

10.10 

19.10 

8.49 

1.10 

8.07 
2.86 
0.29 
0.48 

76.56 
0.45 

14.00 
8.26 
1.48 

8.00 
2.27 
0  29 
0.44 

75.66 
9.67 

14.67 
8.11 
1.52 

8.05 
2.82 
0.81 
QAl 

76.07 

10.16 

18.77 

8.!8 

1.86 

8.10 
2.41 
0.84 
0.86 

77.74 

10.97 

11.29 

8.60 

1.08 

8.86 
2.60 
0.86 
0.40 

77.88 

10.71 

11.91 

8.42 

1.11 

8.18 
2  41 

Per  cent,  of  aJbumen 

0.82 

IVr cent  of  nlbumoee 

0  40 

Proportion  of  albumen  in  nitrogen 
compound* 

Proportion  of  albumose  in  nitrogen 
oompounds  ^ ...  ^ ............  ^  ^ . . 

77.00 
10.22 
12  78 

Pounosof  oaspin  for  one  pound  of 
aJbume*!  and  albumose. 

8  86 

of  albumen  .•«.•»......••. ........ 

1  24 

An  examination  of  the  data  contained  in  the  foregoing  table 
shows  that,  when  the  nitrogen  compounds  in  milk  increase,  the 
casein  increases  also,  but  in  a  larger  proportion  than  the  other 


Digitized  by 


Google 


New  York  Agbioultitbal  Expebimbnt  Station.        471 

compounds.  From  this  it  would  appear  that,  of  two  milks,  the 
one  containing  the  larger  amount  of  nitrogen  compounds  would 
also  be  richer  in  casein,  and  would,  therefore,  contain  less  albu- 
men and  albumose  in  proportion  to  casein. 

11.  Kblation  of  Fat  to  Casein  in  Normal  Milk. 

Fat  and  casein  are  the  two  constituents  in  milk  that  are  most 
essential  to  the  production  of  cheese,  and  the  amount  of  these  two 
substances  in  milk  largely  determines  the  yield  of  cheese.  If 
these  two  substances  are  present  in  milk  in  proportions  that  are 
at  all  uniform,  relative  to  each  other,  then  either  one  of  them  can 
be  used  as  a  factor  to  ascertain  how  much  cheese  should  be  made 
from  milk.  Our  work  in  1892  and  1893  tended  to  show  that  the 
relation  of  fat  to  casein  in  normal  factory  milk  was  a  fairly  uni- 
form one,  and  the  average  for  the  work  of  the  two  seasons  showed 
that  usually  there  would  be  found  in  normal  factory  milk  1.5 
]>ounds  of  fat  for  one  pound  of  casein.  If  this  relation  is  fairly 
uniform,  and  if  the  casein  increases  relatively  in  amount  when 
the  fat  increases,  then  the  fat  must  be  a  fairly  accurate  guide  in 
determining  the  amount  of  cheese  that  can  be  made  from  milk. 

In  addition,  our  work  with  different  breeds  of  cows,  while 
showing  greater  differences  than  occur  between  the  milk  of  fac- 
tory herds,  points  to  the  same  conclusion,  so  far  as  it  applies  in  a 
practical  form  to  a  basis  of  paying  for  milk  at  factories. 

Of  course,  the  most  critical  way  of  testing  the  accuracy  of  the 
general  conclusion  is  to  make  application  to  the  milk  of  indi- 
vidual herds  of  cows,  since  it  is  the  milk  of  separate  herds  that 
is  considered  in  paying  for  milk  for  cheese-making.  Mr.  Merry 
sent  samples  of  the  milk  of  three  herds  of  cows  during  the  sea- 
son ;  one  herd  gave  milk  highest  in  fat,  and  the  other  two  gave 
milk  poorest  ia  fat. 
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Table  Showing  Relation  of  Fat  To  Cabein  in  Mixed  Factoet 

Milk. 


date. 


1894. 

May    9 

May  16 

May  23 

May  30 

Average  for  May 

June    6  

June  13    

June  20 

June  27 

Average  for  June 

July    4 

July  11 

July  18 

July  25 

Average  for  July 

August     1 

August  16 

August  22 

August  29 

Average  for  August  . . 

September    6 

September  12 

September  19 

September  26 

Average  for  September 

October    3 

October  10 

October  17 

October  24 

October  31 

Average  for  October  . , 


Percent, 
of  fat 
inmUk. 


3.80 
3.60 
3.60 
3.60 


3.63 


.M.60 
3.60 
3.50 
3.60 


3.65 

3.70 
3.66 
3.40 
3.70 


3.69 


3.70 
3.80 
3.80 
3.80 


3.78 


3.80 
3.90 
3.46 
3.86 


3.76 


3.85 
4.00 
4.10 
4.10 
3.90 


4.00 


Per  cent. 

of  casein 

in  milk. 


2.37 
2.46 

2.48 
2.46 


2.44 


2.64 
2.33 
2.29 
2.22 


2.35 


2.27 
2.86 
2.19 
2.26 


2.27 


2.31 
2.28 
2.86 
2.35 


2.32 


2.36 
2.26 
2.39 
2.66 


2.41 


2.51 
2.68 
2.64 
2.63 
2.66 


2.60 


Poimdf  of 

fat  for 
one  pound 
of  casein. 


1.60 
1.47 
1.46 
1.43 


Pounds  or 

casein  for 

ore  pound 

of  fat. 


1.49 


1.41 
1.60 
1.63 
1.62 


1.61 


1.63 
1.50 
1.56 

1.64 


1.68 


1.60 
1.67 
1.62 
1.62 


1.62 
1.73 
1.44 
1.45 


1.66 


1.53 
1.65 
1.66 
1.66  ! 
1.47 


1.54 


0.62 
0.68 
0.69 
0.70 


0.67 


0.70 
0.66 
0.65 
0.62 


0.66 


0.61 
0.66 
0.64 
0.61 


0.63 


0.62 
0.60 
0.62 
0.62 


0.61 


0.62 
0.68 
0.*9 
0.69 


0.64 


0.65 
0.64 
0.64 
0.64 
0.68 


0.65 
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Table  SaowiNo  Pounds  of  Fat  fob  One  Poukd  of  Casein  iv 

Milk. 


May. 

June. 

Julj. 

Au^rust. 

Seg^m. 

October. 

for  . 
saaaon. 

Least 

Greatest  . . 
Average  .. 

1.43 
1.60 
1.49 

1.41 
1.62 
1.51 

1.50 
1.64 
1.58 

1.60 
1.67 
1.63 

1.44 
1.73 
1.56 

1.47 
1.56 
1.54 

1.65 

a.  For  each  pound  of  casein,  the  fat  varied  from  1.41  to  1.73 
pounds,  and  averaged  1.55  pounds  for  the  season. 

b.  The  relation  of  fat  to  casein  changed  during  the  drouth  in 
July,  August  and  early  September.  The  fat  increased  more 
rapidly  in  the  milk  than  the  casein.  After  the  rain  in  Septemben 
the  relation  rapidly  became  normal  and  more  uniform. 

60 
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Tables  Shotving  Pounds  of  Fat  fob  One   Pound  of  Caseih  m 
Milk  of  Diffbbent  Hbbds. 

A  — In  Milk  of  Herd  Giving  Milk  Richest  in  Fat. 


Least 

Greatest  . . 
Average  . . 


May. 


1.46 
1.82 
1.60 


June. 


1.62 
1.78 
1.70 


Julj. 


1.62 
1.82 
1.70 


August. 

Septem- 
ber. 

October. 

ATermise 
for 

1.55 
1.77 
1.65 

1.37 
1.63 
1.54 

1.55 
1.58 
1.57 

'  lie! 

i?~ 

In  MUkofNo. 

1  Herd  Giving  Milk  Low  in  Fat 

• 

May. 

June. 

July. 

August. 

Septem- 
ber. 

October. 

Averace 
for 

Least 

Greatest  . . 
Average. . . 

1.38 
1.51 
1.46 

1.49 
1.76 
1.63 

1.65 
1.75 
1.68 

1.65 

1.80 
1.71 

1.32 
1.76 
1.60 

1.45 
1.61 
1.52 

'l!5§ 

C  —  InMUkofNo, 

2  Herd  Giving  Milk  Low  in  Fai 

May. 

June.  ^ 

July. 

August. 

Septem- 
ber. 

October. 

Arerage 
fir 

I^ast 

Greatest  . . 
Average  . . 

1.30 
1.35 
1.33 

1.30 
1.42 
1.34 

1.38 
1.58 
1.46 

1.32 
1.58 
1.50 

1.23 
1.34 
1.S2 

1.33 
1.48 
1.42 

"i'.io 

Tables  Showing  Pounds  of  Casein  fob  One  Pound  of  Fat  in 
Milk  of  Diffebent  Herds. 

A  —  li  Milk  of  Herd  Givi?ig  Mdk  Richest  in  Fat. 


Least 

Greatest  . . 
Average  . . 


May. 


0.55 
0.69 
0.62 


June. 


0.56 
0.62 
0.60 


July. 


0.55 
0.62 
0.69 


Au;ust. 


0.57 
0.65 
0.61 


Septem- 
ber. 


0.62 
0.73 
0.65 


October. 


0.64 
0.65 
0.64 


Avertge 
for 


0.63 
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B  —  In  Milk  of  No.  1  Herd  Giving  Mdk  I^yw  in  Fat. 


May. 

1 
June. 

Jut. 

t 

August. 

Septem- 
ber. 

October. 

Average 

for 
•eason. 

Least 

Greatest  . . 
Average  . . 

0.66 
0.72 
0.68 

0.57    1 

0.67 

0.61 

0.57 
0.61 

0.60 

1 
1 

0.66 
0.61 
0.69 

0.60 
0.76 
0.66 

0.62 
0.69 
0.66 

0.63 

C—I*  MUk 

• 

of  No, 

2  Herd 

Giving 

Milk  Low  in  Fat. 

May. 

June. 

July. 

August 

Septem- 
ber. 

October 

Average 

for 
season. 

Least 

Greatest  . . 
Average  . . 

0.74 
0.77 
0.76 

0.70 
0.77 
0.75 

0.63 
0.73 
0.69 

0.63 
0.76 
0.66 

0.75 
0.81 
0.76 

0.68 
0.75 
0.^0 

'6.72 

The  following  summary  embodies  the  facts  contained  in  the 
foregoing  tables : 

a.  The  amount  of  fat  in  the  milk  of  the  herd  giving  milk 
richest  in  fat  varied,  during  the  season,  from  3.80  to  4.70  per  cent., 
and  averaged  4.20  per  cent.  The  amount  of  casein  varied  from 
2.25  to  2.98  per  cent.,  and  averaged  2.60  per  cent.  For  each 
pound  of  fat,  the  amount  of  casein  varied  from  0.55  to  0.73  pound, 
and  averaged  0.62  pound. 

h.  The  amount  of  fat  in  the  milk  of  No.  1  herd  giving  milk 
low  in  fat  varied,  during  the  season,  from  3  to  3.90  per  cent.,  and 
averaged  3.44  per  cent.  The  amount  of  casein  varied  from  1.93 
to  2.59  per  cent.,  and  averaged  2.18  per  cent.  For  each  pound  of 
fat,  the  amount  of  casein  varied  from  0.56  to  0.76  pound,  and 
averaged  0.63  pound. 

c.  The  amount  of  fat  in  the  milk  of  Xo.  2  herd  giving  milk 
low  in  fat  varied  from  2.90 to  3.90  percent,  and  averaged  3.33  per 
cent,  during  the  season.  The  per  cent.,  of  casein  varied  from  2.18 
to  2.74  per  cent.,  and  averaged  2..^9  per  cent.  For  each  pound  of 
fat  in  milk,  the  casein  varied  from  0.63  to  0.81  pound,  and 
averaged  0.72  pound. 

d.  It  will  be  noticed  that  the  milk  of  the  two  herds  giving 
milk  low  in  fat  diif  ered  in  a  marked  degree  in  the  amount  of  casein 
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contained  in  the  milk.  The  two  milks  poor  in  fat,  though  con- 
taining nearly  the  same  amount  of  fat,  diflfered  in  their  caseia 
content  more  than  did  the  richest  milk  and  that  of  No.  1  herd 
giving  milk  poor  in  fat. 

e.  In  order  to  compare  the  milk  of  different  herds  of  cows,  it 
is  important  that  the  comparison  be  continued  through  an  entire 
season  or  period  of  lactation  to  get  entirely  reliable  results. 

12.    General    Summary    of    Results    Relating    to   the  Com- 
posmoN  OF  Normal  Milk. 

1.  Poimds  of  Solids  in  100  Pounds  of  Milk, 

During  the  season,  the  solids  in  100  pounds  of  normal  milk 
varied  from  12.29  to  13.39  pounds,  and  averaged  12.62  pounds. 

2.  Pounds  of  Solids  not-Fatia  100  Pounds  of  MUk. 

The  amount  of  solids  not  fat  in  100  pounds  of  milk  varied 
from  8.61  to  9.29  pounds,  and  averaged  8.*j0  pounds  during  the 
season. 

3.  Pounds  of  Cheese- Producing  Solids  in  iro  Pownds  of  Milk, 

The  amount  of  cheese-producing  solids  (fat  and  casein)  in  100 
pounds  of  milk  varied  from  5.19  to  6.74  pounds,  and  averaged 
6.14  pounds  during  the  season. 

4.  Pounds  of  Whey-Solids  in  100  Pounds  of  Milk, 

The  amount  of  whey-solids  (albumen,  sugar,  etc.)  in  100  pounds 
of  milk  varied  from  6.33  to  6.73  pounds,  and  averaged  6.49 
pounds  during  the  season. 

6.  Pounds  of  Fat  in  100  Pounds  of  MUk. 

The  amount  of  fat  in  100  pounds  of  milk  varied  from  3.40  to 
4.10  pounds,  and  averaged  3.73  pounds  during  the  season. 

6.  Pounds  of  Nitrogen    Compounds  in  100  Pounds   of  Milk. 

The  amount  of  nitrogen  compounds  in  100  pounds  of  milk 
varied  from  2.94  to  3.46  pounds,  and  averaged  3.18  pounds  during 
the  season. 
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7.  Pounds  of  Casein  in  100  Pounds  of  Milk, 
The  amount  of  casein  in  100  pounds  of  milk  varied  from  2.19 
to  2.66  pounds,  and  averaged  2.41  pounds  during  the  season. 

8.  Pounds  of  Albumen  in  100  Pounds  of  Milk. 

The  amount  of   albumen  in  100  pounds  of   milk  varied  from 
0.28  to  0.38  pound,  and  averaged  0.32  pound  during  the  season. 

9.  Pounds  of  Alhumcse  in  100  Pounds  of  Milk, 

The  amount  of  albumose  varied  from  0 .  30  to  0 .  50  pound,  and 
averaged  0.40  pound  in  100  pounds  of    milk  during  the  season. 

10.  Relation  of  Casein  to  Albumen  and  Albumose, 
For  each  pound  of  albumen  and  albumose  in  milk  the  casein 
varied  from  2.80  to  4.34  pounds,  and  averaged  3.35  pounds. 

11.  Relation  of  Fat  to  Casein  in  Normal  Milk, 
For  each  pound  of  fat  in  milk  the  casein  varied  from  0.58  to 
0.70  pound,  and  averaged  0.65  pound. 
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XIL  A  STUDY  OF  THE  COMPOSITION  OF  WHEY 
DURING  THE  SEASON. 

We  shall  consider  the  following  points  in  connection  with  our 
study  of  the  composition  of  whey: 

1.  Pounds  of  solids  in  100  pounds  of  whey. 

9.  Pounds  of  fat  in  100  pounds  of  whey. 

3.  Pounds,  of  nitrogen  compounds  in  100  pounds  of  whey. 

4.  General  summary. 

Table  Showing  the  Compositiok  op  Whet  During  the  Season. 


DATE. 

Fweent 
of  water. 

Per  cent 
ofioIkU. 

Percent, 
oteolidt. 
not-fat 

Per  cent 
of  fat 

Per  oent. 
of  nitro- 
gen oom- 
poimde. 

Percent, 
ofeogar, 
aah,  eta 

1894. 
May    9 

93.16 
93.14 
93,12 
93.00 

6.84 
6.86 
6.88 
7.00 

6.59 
6.61 
6.66 

6.78 

0.26 
0.25 
0.22 
0.22 

0.88 
0.80 
0.83 
0.84 

5.76 

Mfty  16 

5,81 

May  23 

5.88 

May  80 

5.94 

May. 

Average  for 

93.10 

6.90 

6.66 

0.24 

0.88 

5.88 

June    6  . . .  • , 

92.86 
92.97 
93.17 
93.06 

7.14 
7.03 
6.83 
6.96 

6.89 
6.79 
6.61 
6.67 

0.25 
0.24 
0.22 
0.28 

0.81 
0.83 
0.79 
0.79 

6.08 

Jane  13 

5.96^ 

Joue  20 

6.82 

June  27  ... .    -  -  -  - 

5.88 

June. 

Average  for 

93.01 

93.17 
93.13 
93.17 
93.16 

6.99 

6.83 
6.87 
6.83 
6.84 

6.74 

0.26 

0.81 

5.93 

July    4 

6.43 
6.60 
6.60 
6.56 

0.40 
0.27 
0.23 
0.28 

0.81 
0.81 
0.83 
0.81 

5.62 

July  11 

5.79' 

July  18 

5.77 

July  26 

5.75- 

July. 

Average  for 

93.16 

93.18 
93.25 
93.20 
93.14 

6.84 

6.54 

0.30 

0.80 

0.81 
0.82 
0.79 
0.79 

5.73 

Aufirast    1  . . . 

6.82 
6.75 
6.80 
6.86 

6.56 
6.43 
6.56 
6.51 

0.26 
0  :<2 
0.24 
0.36 

5.75 

August  15  ........ 

5.61 

August  22 

5.77 

August  29 

5,72 

Aug. 
Sept. 

Average  for 

93.19 

6.81 

6.52 

0.29 

0.80 

5.72 

September    5 
September  12 
September  19 
September  26 

93.23 
93.03 
93.19 
93.05 

6.77 
6.97 
6.81 
6.95 

6.47 
6.67 
6.57 
6.65 

0.30 
0.30 
0.24 
0.80 

0.75 
0.79 
0.81 
0.86 

5.72 
5.88 
5.76 
5.79' 

Average  for 

93.12 

6.88 

6.60 

0.28 

0.80 

5.80. 
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1.  PouKDS  OF  Solids  ik  100  Founds  of  Whbt. 


M»7. 

June. 

July. 

Angmt. 

«^sjr 

Avenge 

for 
■eoion. 

Least 

Greatest 

6.84 
7.00 
6.90 

6.83 
7.14 
6.99 

6.83 
6.87 
6.84 

6.75 
6.86 
6.81 

6.77 
6.97 
6.88 

Ayeraere  •  • 

6.88 

The  solids  in  100  pounds  of  whey  varied  from  6.  75  to  7.14 
pounds,  and  averaged  6.88  pounds  during  the  season. 

2.  Pounds  of  Fat  in  100  Pounds  of  Whby. 


May. 

June. 

July. 

Aoffuit. 

to^. 

Average 
tor 

Least 

0.22 
0.25 
0.24 

0.22 
0.28 
0.25 

0.23 
0.40 
0.80 

0.24 
0.35 
0.29 

0.24 
0.30 
0.28 

Oreatest 

Average 

0.27 

The  amount  of  fat  in  100  pounds  of  whey  varied  from  0.22  to 
0.40  pound,  and  averaged  0.27  pound  during  the  season. 

8.  Pounds  of  Nitrogen  Compounds  in  100  Pounds  of  Whey. 


Mv. 

Jane. 

July. 

Augtist. 

Se^. 

A^«g. 

Least 

0.80 
0.84 
0.83 

0.79 
0.83 
0.81 

0.81 
0.83 
0.81 

0.79 
0.82 
0.80 

0.75 
0.86 
0.80 

Oreatest 

Average 

n.81 

The  amount  of  nitrogen  compounds  in  100  pounds  of  milk 
varied  from  0.76  to  0.86  pound,  and  averaged  0.81  pound  during 
the  season. 

4.  Gbnebal  Summaby  of  Besults  Bblating  to  the  CoMPosmoN 

OF  Whey. 
1.  Pounds  of  SoUda  in  100  Pounds  of  Whey. 
The  solids  in  the  whey  varied  during  the  season  from  6.76  to 
7.U  pounds,  and  averaged  6.88  pounds  in  100  pounds  of  whey. 
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2.  Pounds  of  Fat  in  100  Foundsqf  Whey. 

The  fat  in  100  ponnds  of  whey  varied  daring  the  season  from 
0.22  to  0.40  poand,  and  averaged  0.27  poand. 

8.  Pounds  of  Nitrogen  Compounds  in  100  Pounds  of  Whey. 

The  amoant  of  nitrogen  c9mpoands  in  100  pounds  of  whey 
varied  daring  the  season  from  0.75  to  0.86^  poand,  and  averaged 
0.81  pound. 

4.  Average  Cony^oeition  of  Whey  for  the  Season. 

Tablx   Sbowino  Avsbagb   CoMPOsmoH   ow  Whkt  Dubotg  thb 

Sbasoh. 


DATK. 


1804. 

May 

Jane 

July 

Aagost 

September 

Average  for  season 


Pomdsof 
water  In 

100po«nd« 
oCwh^. 

•  PmrndsoC 
total  ■oUdi 

In  100 

ponnds o< 

whay. 

P^mndsoC 
fat  In  100 
ponndtof 

Wh«J. 

Poondaof 
nltrogon 

InMOO 

ponn^oC 

whaj. 

98.10 
98.01 
93.16 
93.19 
93.12 

6.90 
6.99 
6.84 
6.81 
6.88 

0.24 
0.25 
0.30 
0.29 
0.28 

0.88 
0.81 
0.81 
0.80 
0.80 

93.  J2 

6.88 

0.27 

0.81 

etd.,£uw 
poandsoC 

WlMJ. 


88 
98 
73 
72 
80 


5.80 


XIIL   A  STUDY  OF  THE  COMPOSITION   OF  GREEN 
CHEESE  DURING  THE  SEASON. 

The  following  points  will  be  presented  in  connection  with  our 
discussion  of  the  composition  of  green  cheese : 

1.  Pounds  of  water  in  100  pounds  of  green  cheese. 

2.  Pounds  of  solids  in  100  pounds  of  green  cheese. 

3.  Pounds  of  fat  in  100  ponnds  of  green  cheese. 

4.  Pounds  of  casein^  etc.,  in  100  pounds  of  green  cheese. 

5.  Relation  of  fat  to  casein,  etc.,  in  cheese. 

6.  Relation  of  fat  to  solids-not-fat  in  cheese. 

7.  General  summary. 
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Table  Showing  the  Compobition  of  Gbxsn  Ohbsbe  DusDfa  the 

Season. 


date 


1894. 

May    9 

May  16 

Mayas 

May  80 

Average  for  May , 


Jane    6  

June  13 

June  20 

June  27 

Average  for  June. 


July    4 

July  11 

July  18 

July  26 

Average  for  July, 


August    1 

August  15 

August  22 

August  29 

Averaj2:e  for  Aug. 


September    5 

September  12 

September  19 

September  26 

Average  for  Sept. 


P«roent. 
of  water. 


86.46 
86.08 
36.61 
88.17 


86.83 


38.17 
39.40 
36.13 
36.80 


37.38 


33.33 
36.50 
34.30 
35.03 


34.79 


35.60 
35.50 
37.10 
37.90 


36.53 


35.10 
38.56 
38.32 
39.73 


37.93 


F^oent 
of  loUd*. 


63.54 
63.92 
63.39 
61.83 


63.17 


61.63 
60.60 
63.87 
64.20 


62.62 


66.67 
63.50 
65.70 
64.97 


65.21 


64.40 
64.50 
62.90 
62.10 


63.47 


64.90 
61.44 
61.68 
60.27 


62.07 


Par  cent, 
ofiolld*- 
not-fat. 


28.16 
30.52 
29.92 
S9.44 


29.51 


29.58 
27.20 
29.71 

28.82 


28.83 


30.77 
29.48 
31.50 
29.11 


30.21 


28.28 
28.68 
28.48 
28.44 


28.47 


29.70 
27.13 
30.26 
28.17 


28.79 


Fwcdnt 
of  fat. 


35.38 
33.40 
33.47 
32.39 


33  66 


32.25 
33.40 
34.16 
35.38 


33.79 


35.90 
34.02 
34.20 
35.86 


35.00 


36.12 
35.82 
34.42 
33.66 


35.00 


35.20 
34.31 
31.42 
32.10 


33.28 


Percent 
of 


23.62 
24.18 
23.62 
23.45 


23.72 


23.95 
24.03 
23.70 
23.44 


23.78 


23.77 
24.02 
23.90 
23.70 


23.85 


23.80 
23.36 
23.08 
22.46 


23.18 


22.98 
21.93 
23.35 
22.42 


22.66 


PeroenL 


4.54 
6.34 
6.30 
5.99 


5.79 


5.63 
3.17 
6.01 
5.38 


5.05 


7.00 
5.46 
7.60 
5.40 


d.36 


4.48 
5.32 
5.40 

5.98 


5.29 


6.77 
5.20 
6.91 
5.75 


6.15 
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1.  PoiTNDS  OF  Water  in  100  Pouztds  of  Gbebn  Chbssx. 


Maj. 

June. 

JoU. 

August. 

8^. 

Average 

for 
■eaaofL 

Least 

Greatest 

36.08 
38.17 
36.83 

36.80 
39.40 
37.38 

33.33 
36.60 
34.79 

36.60 
37.90 
36.63 

36.10 
39.73 
37.93 

Averafire 

36.70 



The  amoant  of  water  in  100  poands  of  cheese  varied  from 
83.88  to  89.73  pounds,  and  averaged  36.70  pounds  during  the 
season. 

2.  Pounds  of  Solids  in  100  Pounds  of  Gbbbn  Chbbsb. 


Itoy. 

June. 

Ju^. 

August. 

Sog^. 

Average 

for 
■eaaon. 

Least 

61.83 
63.92 
63.17 

60.60 
64.20 
62.62 

63.60 
66.67 
66.21 

62.10 
64.60 
68.47 

60.27 
64.90 
62.07 

Greatest 

Average 

63.30 

The  solids  in  100  pounds  of  green  cheese  varied  from  60.60  to 
66.67  pounds,  and  averaged  63.30  pounds  during  the  season. 

3.  Pounds  of  Fat  in  100  Pounds  of  Gbbbn  Chbbsb. 


May, 

June. 

July. 

J — 

August. 

Se^eu.. 

Aferage 
for 

Least 

Greatest 

32.39 
36.38 
33.66 

32.26 
36.38 
33.79 

34.02 
36.90 
36*00 

33.66 
36.12 
36.00 

31.42 
36.20 
33.28 

Average 

34.18 

The  amount  of  fat  in  100  pounds  of  green  cheese  varied  from 
31.42  to  86.12  pounds,  and  averaged  84.18  pounds  during  the 
season. 
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4.    POUKDS  OF  CASBINy  Eia,  IN  100  PoUNDS  OF  GaSKH  ChXXBK. 


ii«y. 

June. 

July. 

Aogort. 

^^IST' 

for^ 

Least 

Greatest 

28.46 
24.18 
28.72 

28.44 
24.08 
28.78 

28.70 
24.02 
28.86 

22.46 
28.80 
28.18 

21.98 
28.86 
22.66 

Averafire 

28.44 

The  amoant  of  casein  and  other  nitrogen  compounds  in  100 
pounds  of  green  cheese  varied  from  21.98  to  28.  b5  pounds,  and 
averaged  28.44  pounds  during  the  season. 
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5.  Relation  of  Fat  to  Oasbin,   Eto.,  in  Oheesb  Mabb  from 

NoBicAL  Milk. 


Table  Shoudng 

Relation  of  Fat  to  Casein  in  Cheese. 

date. 

Pounds  of  fftt 

In  ICO  ponndi 

oCmllk. 

FoimasoffAt 

In  100  ponndt 

of  cheese. 

Pounds  Of 

ossein  and 

Other  nitrogen 

oompounds  In 

100  pounds  Of 

oheese. 

Pounds  Of  fst 

for  one  pound 

of  ossein,  etc., 

In  cheese. 

1894. 
May   9 

8.80 
8.60 
8.60 
8.50 

85.88 
83.40 
38.47 
82.89 

28.62 
24.18 
28.62 
28.45 

1.50 

May  16 

1.88 

May  28 

1.49 

May  80 

1.88 

Average  for  May. 

8.68 

83.66 

28.72 

1.49 

Jane    6  

8.60 
8.50 
8.50 
8.60 

82.25 
88.40 
84.16 
85.88 

28.95 
24.03 
28.70 
28.44 

1.85 

Jane  18  ...••. 

1.89 

Jane  20  . . . . , 

Jane  27 

1.44 
1.51 

Average  for  Jane. 

8.55 

88.79 

28.78 

1.42 

Jaly    4 

July  11 

8.70 
8.55 
8.40 
8.70 

85.90 
34.02 
84.20 
85.86 

28.77 
24.02 
23.90 
28.70 

1.51 
1.49 

Jaly  18 

1.43 

Jaly  25 

1.51 

Average  for  Jaly  . 

8.59 

85.00 

28.85 

1.47 

Aagafit    1 

Aagast  15  .••.•••.•.  • 

8.70 
8.80 

8.80 
8.80 

86.12 
85.82 
84.42 
83.66 

28.80 
28.86 
28.08 
22.46 

1.52 
1.58 

1.49 

Aagast  29 

1.50 

Average  for  Aag. . 

8.78 

85.00 

28.18 

1.51 

September    5 

September  12 

September  19 

September  26 

3.80 
8.90 
8.45 
8.85 

85.20 
84.81 
81.42 
82.10 

22.98 
21.98 
28.85 
22.42 

1.58 
1.56 
1.85 
1.48 

Average  for  Sept. 

8.75 

88.28 

22.66 

1.47 
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Tablb^^  Showing   Potinds  of  Fat  fob  Ohb  Pound  of  Oasxin, 

Etc.,  in  Chsbse. 


Maj. 

Jane. 

JoU. 

Augurt. 

8^. 

Average 

for 
■eecoB. 

Least 

1.38 
1.50 
1.42 

1.36 
1.61 
1.42 

1.42 
1.61 
1.47 

1.49 
1.68 
1.51 

1.36 
1.66 
1.47 

Greatest   

Ayera&re 

1.46 

For  each  poand  of  casein,  etc.,  in  the  cheese,  made  from 
normal  milk,  the  fat  varied  from  1.85  to  1.56  pounds,  and 
averaged  1.46  pounds  during  the  season. 
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6.  BsLATioK   OF    Fat  to  Total    Soiidb  and  to  Solids-not-Fat 
IN  Cheesb  Mads  iboh  Kobmal  Milk. 

Tbble  ShoMoing  Relation  of  Fat  to  Solids  in  Cheese  Made  from 

Normal  Milk. 


DATS. 


1894. 

May    9   

May  16  

May  28   

May  80 

Average  for  May. 

June   6 

Jane  18 

June  20 

June  27 

Average  for  June. 

Jnly    4 

July  11 

July  18 

July  26 

Average  for  July. 

August    1 

August  15 

August  22 

August  29 

Average  for  Aug. 

September    5 

September  12 

September  19 

September  26 

Average  for  Sept 


Poundi  of 

toUdiin 
100  lU   oC 


Pounds  of  P^^Sfij^' 
1001b«.of 


6a.  54 
68.92 
68.89 
61.88 


68.17 


61.83 
60.60 
68.87 
64.20 


62.62 

66.67 
68.50 
65.70 
64.97 


lUof 


85.88 
88.40 
88.47 
82.89 


88.66 


82.25 
88.40 
84.16 
85.88 


65.21 

64.40 
64.50 
62.90 
62.10 


68.47 


61.68 
60.27 


62.07 


88.79 

85.90 
84.02 
84.20 
85.86 


35.00 

86.12 
85.82 
84.42 
88.66 


85.00 


38.28 


28.16 
80.52 
29.92 
29.44 


29.51 


28.88 


80.21 


28.47 

29.70 
27.18 
80.  «6 
28.17 


28.79 


Povsdt  of 

fMtnlOO 

lU  of 


55.68 
52.25 
52.80 
52.38 


58.28 


53.96 

58.85 
58.57 
52.05 
55.19 


58.67 


55.14 


58.62 


Poimdt  of 


sot-fat  In 

100  Iba.  of 

■oUdiin 


44.82 
47.75 
47.20 
47.62 


46.72 


46.04 

46.15 
46.48 
47.95 
44.81 


46.88 

48.91 
44.47 
45.28 
45.80 


44.86 


46.88 


Pounds  of 
fstforone 
pound  of 


not-fat 


1.25 
1.09 
1.12 
1.10 


1.14 

1.09 
1.23 
1.15 
1.28 


1.17 

1.16 
1.15 
1.09 
1.28 


1.15 


1.27 
1.25 
1.21 
1.18 


1.15 
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Tablb  Showing  PoxnfDS  of  Fat  ur  100  Pouuds  of  Solidb  m 

Chbesb. 


Maj. 

June. 

Jaty. 

▲ngiift. 

'•er 

Avenge 
for 

Least 

52.25 
55.68 
58.28 

52.16 
55.12 
53.96 

52.05 
55.19 
53.67 

54.20 
56.09 
55.14 

50.94 
55.34 
53.62 

Greatest 

Average 

54.00 

For  100  poands  of  solids  in  the  cheese,  the  amoant  of  fat 
varied  from  50.94  to  56.09  pounds,  and  averaged  54  pounds  dur- 
ing the  season.  It  will  be  seen  that  the  fat  always  formed  more 
than  one-half  of  the  solids  of  the  cheese. 

Tablb  Showino  Pounds  of  Solids-not-Fat  in  100  Pounds  of  Solids 

IN  Chnksb. 


Mnj. 

June. 

July. 

Augut. 

Segtem. 

for 

Least 

44.32 
47.75 
46.72 

44.88 
47.84 
46.04 

44.81 
47.95 
46.38 

43.91 
45.80 
44.86 

44.16 
49.06 
46.88 

Greatest 

Averasre 

46.00 

The  amount  of  solids-not-fat  in  100  pounds  of  cheese-solids 
varied  from  44.16  to  49.06  pounds,  and  averaged  46  pounds 
during  the  season.  In  the  cheese  made  from  normal  milk,  the 
solids-not-fat  were  never  equal  to  the  fat,  that  is,  never  formed 
one-half  of  the  total  solids. 

Table  Showing  Pounds  of  Fat  fob  Onb  Pound  of  Solids-not-Fat, 


Maj. 

June. 

JiOy. 

Anffoit 

^•er 

AT«ns8 

for 
MMon 

Least 

Greatest 

1.09 
1.25 
1.14 

1.09 
1.23 
1.17 

1.09 
1.23 
1.15 

1.18 
1.27 
1.23 

1.04 
1.26 
1.15 

Average 

1  17 
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For  every  pound  of  solids-not-fat  in  cheese,  the  fat  in  cheese 
varied  from  1.04  to  1.27  pounds,  and  averaged  1.17  pounds  during 
the  season.  It  would  appear,  from  the  foregoing  tables,  that  in 
oheese  made  from  normal  milk,  the  fat  should  always  exceed  in 
amount  all  the  other  solids  of  the  cheese. 

7.    Obnxkal  Summabt  ow  Ebsults  Eslating  to  Composition  of 

GSBXN  CflSSSS. 

1.  Pounds  of  Water  in  100  Pounds  of  Cheese. 

The  water  in  100  pounds  of  green  cheese  varied  from  33.38  to 
89.73  pounds,  and  averaged  36.70  pounds  during  the  season. 

2.  Pounds  of  lot  in  100  Pounds  of  Cheese. 

The  fat  in  100  pounds  of  cheese  v^uied  from  81.42  to  36.12 
pounds,  and  averaged  84.18  pounds  during  the  season. 

3.  Pounds  of  Casein,  etc.,  in  100  Pounds  of  Cheese. 

The  casein  and  other  nitrogen  compounds  in  100  pounds  of 
cheese  varied  from  21.93  to  23.85  pounds,  and  averaged  23.44 
pounds  during  the  season. 

4.  Pounds  of  Pat  for  One  Pound  of  Casein  in  Cheese. 
For  each  pound  of  casein,  etc.,  in  the  cheese,  the  fat  varied 
from  1.85  to  1.56  pounds,  and  averaged  1.46  pounds  during  the 
season. 

6.  Pounds  of  Pht  for  0ns  Pound  of  Solids-not-Fht  in  Cheese. 

For  every  pound  of  solids-not-fat  in  cheese,  the  fat  in  the  cheese 
varied  from  1.04  to  1.27  pounds,  and  averaged  1.17  pounds. 

6.  Average  Composition  of  Green  Cheese  made  from  Normal  MUk. 

The  table  following  gives  the  averages  of  results  relating  to 
the  composition  of  green  cheese  made  in  the  season's  work. 
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XIV.    LOSS    OF    MILK-CONSTITUENTS    IN    CHEESE- 

MAKING. 

Under  this  general  head  the  following  topics  will^e  considered: 

1.  Amoont  of  solids  in  milk  lost  and  recovered  in  cheese- 
making. 

2.  Amount  of  fat  in  milk  lost  and  recovered  in  cheese-making.* 

3.  Amount  of  casein  and  albumen  lost  and  recovered  in  cheese- 
making.  ' 

4.  General  summary. 
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Table  SHcvvma  Pounds  of  Milk-Soltds  iet  Whbt  Madb  fbom  100 

Pounds  of  Milk. 


if«j. 

Jane. 

Jaiy. 

▲agnif. 

«^r- 

for 

Least 

6.16 
6.29 
6.20 

6.17 
6.39 
6.30 

6.18 
6.20 
6.19 

6.09 
6.17 
6.13 

6.09 
6.23 
6.16 

Greatest 

Average 

6.20 

The  amount  of  solids  in  100  pounds  of  milk  that  went  into  the 
whey  varied  fitom  6.^»9  to  6.39  pounds,  and  averaged  6.20  pounds 
during  the  season. 

Table  Showing  Pee  Cent,  of  Sjlids  in  Milk  Lost  in  Whey. 


if«j. 

June. 

Jaly. 

Auffuit. 

Septem- 
ber. 

Average 

for 
■eaaon. 

Least 

.  48.90 
48.97 
49.20 

48.66 
60.86 
60.62 

49.72 
60.24 
60.04 

48.22 
60.00 
49.08 

47.91 
49.08 
48.64 

Greatest 

Average    

49.69 

From  47.91  to  50.85  per  cent,  of  the  milk-solids  went  into  the 
whey  during  the  season,  the  average  being  49.52  per  cent. 

Table  Showing  Pounds  of  Milk-Solids  Recovebed  in  Cheese 
Made  fbom  100  Pounds  of  Milk. 


lUy. 

June. 

JiOj. 

Auguft. 

^^ 

for 

•eMOB. 

Least 

6.30 
6.46 
6.40 

6.96 
6.48 
6.17 

6.13 
6.26 
6.18 

6.17 
6.64 
6.86 

6.34 
6.72 
6.62 

Greatest    

Avera&re 

6.32 

The  amount  of  solids  in  100  pounds  of  milk  that  went  into  cheese 
varied  from  5.95  to  6.62  pounds,  and  averaged  6.82  pounds. 

Table  Showing  Pee  Cent,  of  Solids  in  Milk  Recovebed  in  Cheese. 


Itoy. 

June. 

July. 

Angiift. 

^•er 

Awage 
for 

Least 

60.04 
61.10 
60.80 

48.42 
60.80 
49.48 

46.76 
60.28 
49.96 

60.00 
61.78 
60.92 

60.92 
62.09 
61.46 

Greatest 

Averaure 

60.48 

a.  The  per  cent,  of  solids  in  the  milk  recovered  in  the  cheese 
varied  from  48.42  to  52.09,  and  averaged  50.48  per  cent. 
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2.   Amount  of  Fat  in  IIilk  Lost  and  Rbcoyjbbsd  in  Chbksb^ 

Making. 


Table  Shouing 

Amount  of  MU  Lost  and  Recovered 

in  Chees&  making. 

date. 

Pmmdfof 
fat  In  100 
pomidsof 

Poimdaof 
ffttlortin 

whi^for 
lOOpoundB 

of  fMIn 

milk 

Ponndiof 
ffttreooT- 

eredtn 
cheeiefor 
lOOpoondt 

of  milk. 

Pwoent 

of  fat  in 

milk  lost  in 

wh«y. 

Fwoentof 
fattinndik 
i^oooTorad 
InchMM. 

1894. 
May    9 

3.80 
3.60 
3.80 
3.50 

0.22 
0.23 
0.^0 
0.20 

3.58 
3.37 
3.40 
3.30 

6.79 
6.39 
5.55 
6.71 

94.21 

May  16 

93.61 

Miy  23 

94.46 

May  30 

94.29 

May... 

Average  for 

3.63 

0.21 

3.42 

5.79 

94.21 

June    6 

3.60 
3.50 
3.50 
3.60 

0.22 
0.22 
0.20 
0.25 

3.38 
3.28 
3.30 
3.36 

6.11 
6.29 
5.71 
6.94 

93.89 

June  13 

93.71 

June  20 

94.29 

Jane  27 

93.06 

June... 

Average  for 

3.55 

0.22 

3.33 

6.20 

93.80 

July    4 

3.70 
3.55 
3.40 
3.70 

0.36 
0.24 
0.21 
0.25 

3.34 
3.31 
3.19 
3.45 

9.73 
6.76 
6.18 
6.76 

90.27 

July  11 

93.24 

July  18 

93.82 

July  26 

93.24 

July  .. 

Average  for 

3.59 

0.27 

3.32 

7.50 

92.50 

August   1 . .  • . 

3.70 
3.80 
3.80 
3.80 

0.24 
0.29 
0.22 
0.81 

3.46 
3.51 
3.58 
3.49 

6.50 
7.63 
6.80 
8.16 

93.5€> 

August  15 

92.37 

August  22 

94.  SO 

August  29 

91.84 

August. 

Average  for 

3. '8 

0.27 

3.51 

7.14 

93.86> 

September    5 . 

3.80 
3.90 
3.45 
3.86 

0.27 
0.27 
0.22 
0.27 

3.58 
3.63 
3.23 
3.58 

7.10 
6.92 
6.38 
7.00 

92.90- 

September  12 

93.08= 

September  19 

93.62^ 

September  26 

93.00* 

Sept. . . 

Average  for 

3.75 

0.26 

3.49 

6.93 

93.07 

63 
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Tablb  Sho^ietg  Pounds  of  Milk-Fat  Lost  in  Whbt  fob  100 

Pounds  of  Milk. 


Mmj. 

Jane. 

Jnlj. 

Angnit 

Segt«. 

▲▼erage 
for 

Least 

0.20 
0.28 
0.21 

0.20 
0.25 
0.22 

0.21 
0.86 
0.27 

0.22 
0.81 
0.27 

0.22 
0.27 
0.26 

-Oreatest 

Average 

0.25 

The  amount  of  fat  lost  in  the  whey  for  100  pounds  of  milk 
varied  from  0.20  to  0.36  pound,  and  averaged  0.25  pound  during 
the  season. 

Table  Showing  Pbb  Obnt.  of  Fat  in  Milk  Lost  in  Whey. 


Mmj. 

June. 

Julj. 

Augart 

Scgtao.. 

Aimge 

for 
amwon. 

Leist 

5.55 
6.89 
5.79 

6.71 
6.94 
6.20 

6.18 
9.78 
7.60 

5.80 
8.16 
7.14 

6.88 
7.10 
6.98 

Greatest 

Average 

6.88 

The  per  cent,  of  fat  in  the  milk  that  was  lost  in  the  whey 
varied,  during  the  season,  from  5.55  to  9.73  per  cent.,  and  averaged 
^.88  per  cent. 

Tablb  Showing  Pounds  of  Fat  in  Milk  Rkoovbbbd  in  Chebsb 
fob  100  Pounds  of  Milk. 


May. 

June. 

July. 

Auffiitt. 

Scguo.. 

for 

Least 

8.80 
8.58 
8.42 

8.28 
8.88 
8.88 

8.19 
8.45 
8.82 

8.46 
8.58 
3.51 

8.28 
8.68 
8.49 

Greatest 

Averacre 

8.41 

The  amount  of  fat  in  100  pounds  of  milk  that  was  recovered 
in  the  dieese  varied  from  3.19  to  3.63  pounds,  and  averaged  3.41 
ipounds. 
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Table  Showino  Per  Oisnt.of  Fat  is  Milk  Ebooysbk)  in  Ohebbb. 


Mmj. 

June. 

July. 

AQsntt 

Se^. 

ATen«e 

for 
leaaoB. 

Least 

93.61 
94.45 
94.21 

93.06 
94.29 
93.80 

90.27 
93.82 
92.50 

91.84 
94.20 
93.86 

92.90 
93.62 
93.07 

Greatest 

Averaere 

93.17 

The  per  cent,  of  fat  in  milk  recovered  in  cheese  varied  from 
90.27  to  94.45  per  cent ,  and  averaged  93.17  per  cent,  during  the 
season. 
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3.  Amount  of  Nitrogen  Compounds  in  Milk  Lost  and 
Becovered  in  Cheese-Making. 

TaBLB  ShOWIKG  PoUlffDS   OF  NlTBOOBET  COMPOUNDS  LoST  IN  WhST 
FOB   100  POUNDB   OF    MiLK. 


DATE 


1894. 

May    9 

May  16 

May  23 

May  30 

Average  for  May 


June  6 . 
Jmne  13. 
June  20. 
June  27. 


Average  for  June 


July  4 
July  11 
July  18 
July  26 


Average  for  July 


August  1 . 
August  15 . 
August  22. 
August  29. 


Average  for  August. 


September  6 . , 
September  12., 
September  19.. 
September  26 . . 


Pounds  of 

nitrogCB 

oompooiMli 

in  100  lbs. 

of  mUk. 


Average  for  Sept. 


3.14 
3.16 
3.14 
3.14 


3.14 


3.24 
3.11 
3.00 
2.94 


3.07 


2.94 
3.06 
2.98 
3.01 


3.00 


3.01 
3;08 
3.11 
3.04 


Found*  of 
nftrogen 
oomponndi 
lottwwh«7 
forlOOlbt. 
ofmUk. 


Poundf  of 
nitrogen 
oompoonds 
reooToredln 
Bhe^M  for 
1001bt.of 


0.76 
0.72 
0.74 
0.76 


0.74 


0.73 
0.76 
0.71 
0.72 


0.73 


0.73 
0.73 
0.76 
0.73 


0.73 


3.06 


2.98 
3.03 
3.13 
3.26 


3.10 


0.73 
0.74 
0.71 
0.71 


0.72 


0.68 
0.71 
0.73 
0.76 


ofnttrogCB 

oompoondi 

in  nJik  kMt 

in  whey, 


2.39 
2.44 
2.40 
2.39 


2.40 


2.61 
2.36 
2.29 
2.22 


2.34 


2.21 
2.33 
2.23 

2  28 


2.27 


2.28 
2.29 
2.40 
2.33 


28.88 
22.78 
23.67 
23.88 


23.67 


22.63 
24.11 
28.67 
24.49 


23.78 


24.83 
23.86 
26.17 
24.26 


0.72 


2.33 


2.30 
2.32 
2.40 
2.60 


2.38 


24.33 


24.26 
24.42 
22.83 
23.36 


23.60 


Per  oMit. 
ofnttrojgon 
ooinponndft 

in  twiifc 
roooTond 
in  clieoin. 


22.82 
23.43 
28.32 
23.31 


23.22 
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Tabls  Showing  Pounds  op  Nitbogbn  Co]iiH>nND8  Lobt  in  Whbt 
voB  100  PofniDS  of  Milk. 


Mny. 

June. 

Jolj. 

August. 

0.71 
0.74 
0.72 

Segtem- 

ATen«6 

for 
teason. 

Lf  ast 

Greatest   

0.72 
0.76 
0.74 

0.71 
0.76 
0.73 

0.73 
0.76 
0.78 

0,68 
0.76 
0.72 

Average   

0.78 

The  amount  of  nitrogen  compounds  lost  in  the  whey  for  100 
pounds  of  milk  varied  from  0.B8  to  0.76  pound,  and  averaged 
0.73  pound  during  the  season. 

Tablb  Showing  Peb  Cant,  of  Nitbognn  Compounds  in  Milk 

Lost  in  Whit. 


1 

May. 

Jnne. 

,  July. 

August. 

Segtjjo. 

AT«r«c« 

for 
tMMon. 

Least 

22.78 
23.88 
23.67 

22.63 
24.49 
23.78 

23.86 
26.17 
24.88 

22.88 
24.42 
28.60 

22.82 
23.43 
28.22 

Greatest   

Averafire  

23.78 

The  per  cent,  of  nitrogen  compounds  in  the  milk  that  was  lost 
in  the  whey  varied  from  22.53  to  25.17  per  cent.,  and  averaged 
23.' 8  per  ceot.  during  the  season. 

Tabln  Showing  Pounds  of  Nitrogbn  Compounds  Rboovbbed  in 
Chbbsb  fob  100  Pounds  of  Milk. 


May. 

June 

July. 

Aiifl:ait. 

Segtejo. 

ATence 

for 
MMoa. 

Least 

2.39 
2.44 
2.40 

2.22 
2.61 
2.34 

2.21 
2.33 
2.27 

2.28 
2.40 
2.33 

2.?0 
2.60 
2.38 

Greatest   

Average 

2.34 

The  amount  of  nitrogen  compounds  recovered  in  cheese  for 
100  pounds  of  milk  varied  from  2.8  L  to  2.51  pounds,  and  averaged 
2.84  pounds  during  the  season. 
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Table  Showing   Pbr   Cent,  of   Nitboobk   Compoumdb   in  Mii& 
Beooyxbbd  in  Chbbss. 


May. 

June. 

July. 

▲ugusk'. 

Septem- 
ber. 

▲▼«nge 
for 

Least 

76.12 

77.22 
76.43 

76.61 
77.47 
76.22 

74.83 
76.14 
76.67 

76.68 
77.17 
76.40 

76.67 
77.18 
76.78 

Oreatest 

Average  . , , , 

76.22 

a.  The  per  cent,  of  nitrogen  compounds  in  milk  that  was 
recovered  in  cheese  varied  from  74.83  to  77.47  per  cent.,  and 
averaged  76.22  per  cent,  during  the  season. 

4.  General  Summary  of  Results  Belating  to  Loss  and 
Becovery  of  Milk-Ocmstituents  in  Cheese-Making. 

1.  Amount  of  Solids  in  Milk  Lost  and  Bkoovebbd  in  CnESbB- 

MAKINO. 

a.  The  milk-solids  in  100  pounds  of  milk  varied,  during  the 
season,  from  12.29  to  12.90  pounds,  and  averaged  12.52  pounds. 

I.  Of  the  solids  in  100  pounds  of  milk  there  were  lost  in  the 
whey  from  6.09  to  6.39  pounds,  with  an  average  of  6.20  pounds ; 
this  was  equivalent  to  from  47.91  to  50.85  per  cert,  of  the  solids 
in  the  milk,  with  an  average  of  49.52  per  cent. 

0.  Of  the  solids  in  100  pounds  of  milk,  there  were  recovered  in 
the  cheese  from  5.95  to  6.72  pounds,  with  an  average  of  6  32 
pounds;  this  was  equivalent  to  from  48.42  to  52.09  per  cent,  of 
the  solids  in  the  milk,  with  an  average  of  50.48  per  cent. 

d.  The  per  cent  of  the  solids  in  milk  lost  in  the  whey  dimin- 
ished as  the  season  advanced,  while  the  per  cent,  of  milk-solids 
recovered  in  the  cheese  increased  as  the  season  advanced. 

5.  Amount  of  Fat  in  Milk  Lost  and  Bsoov£bsd  in   Chbesb- 

MAKING. 

a.  The  fat  in  100  pounds  of  milk  varied,  during  the  season, 
from  3.40  to  3.90  pounds,  and  averaged  3.66  pounds. 

J.  Of  the  fat  in  100  pounds  of  milk,  there  were  lost  in  the  whey 
from  0.20  to  0.36  pound,  with  an  average  of  0.25  pound,  which 
was  equivalent  to  from  5.55  to  9.73  per  cent,  of  the  fat  in  the 
milk,  with  an  average  of  6.83  per  cent. 
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c.  Of  the  fat  in  100  pounds  of  milk,  there  were  recovered  in 
the  cheese  from  8.19  to  8.63  pounds,  with  an  average  of  8.41 
pounds,  which  is  equivalent  to  from  90.27  per  cent.,  to  94.45  per 
cent.,  with  an  average  of  93.17  per  cent. 

d.  The  proportion  of  milk-fat  lost  in  cheese-making  was 
entirely  independent  of  the  amount  of  fat  in  the  milk.  The  varia- 
tions in  loss  were  due  either  to  the  condition  of  the  milk  or  to 
some  special  conditions  employed  in  manufacture. 

3.  Amount  or  Nitboobn  Compounds  in  Milk  Lost  and  Rboovbbbd 

IN  OflEBSE-MAEINO. 

a  The  nitrogen  compounds  in  100  pounds  of  milk  varied  from 
2.94  pounds  to  3.36  pounds,  and  averaged  8.07  pounds  during  the 
season. 

i.  Of  the  nitrogen  compounds  in  100  pounds  of  milk,  there 
were  lost  in  the  whey  from  0.68  pound  to  0.76  pound,  with  an* 
average  of  0.73  pound,  which  was  equivalent  to  from  22.58  to 
25.17  per  cent,  of  the  nitrogen  compounds  in  milk,  with  an 
average  of  23  78  per  cent. 

0.  Of  the  nitrogen  compounds  in  100  pounds  of  milk,  there 
were  recovered  in  the  cheese  from  2.21  to  2.51  pounds,  with  an 
average  of  2.  i4  pounds,  which  was  equivalent  to  from  74.88  to 
77.47  per  cent,  of  the  nitrogen  compounds  in  the  milk,  with  an 
average  of  76.22  per  cent. 

d.  The  proportion  of  nitrogen  compounds  lost  in  cheese-making 
was,  for  the  most  part,  very  uniform,  without  regard  to  conditiixis 
of  manufacture. 

Table  Giving  Gbnbbal  SuMiLiJtT  of  Season's  Results  Relating 
to  Loss  of  Milk-Constitubnts  in  Cheese-Making. 


Solids  in  milk 
Fat  in  milk . . 
Nitro^n  compounds  in 
mil 


Pounds  In 
100  pounds 


100  poi 
oiml 


mtlk. 


12.52 
3.66 

8.07 


Pounds  lost 

In  whey  for 

lOOpoi     ' 

oim 


6.20 
0.25 

0.73 


Pounds  re- 
covered in 
cheese  for 
100  pounds 
of  milk. 


6.32 
3.41 

2.34 


Percent, 
lost  In 
whey. 


49.52 
6.83 

28.78 


Percent, 
recorered 
in  cheese. 


50.48 
93.17 

76.22 
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Tablb  Giying  SuMicABT  OF  BssuLTS  Rblathto  to  Lob8  of  Milk. 
Solids  in  CflsssB-MAKma. 


May 

Jane 

July 

August 

September 

Average  for  season 


Pomidt  ot 
■oUdilB 

100  pnimdi 
of  mUk. 


12.60 
12.47 
12.87 
12.49 
12.67 


12.52 


Poands  of 
solids  loit 
in  whey  for 
100  r  ^ 
of 


6.20 
6.30 
6.19 
6.18 
6.15 


6.20 


Pounds  of 
solids  re- 
ooTWod  in 
chsesefor 
100  pounds 
of  mOk. 


6.40 
6.17 
6.18 
6.86 
6.52 


6.82 


Peroeni. 

of  solids  in 

milk  lost 

In  wtmf. 


Peroent  ot 
soUdsin 
mOk  re- 

CTvsredin 


49.20 
50.52 
50.04 
49.08 
48.54 


49.52 


50.80 
49.48 
49.96 
50.92 
51.46 


50.48 


Table  Giyino  Sommabt  of  Bbsults  Bblatikg  to  Loss  of  Milk- 
Fat  IN  OflBBSB-MAKINO. 


May 

June 

July 

August 

September 

Average  for  season . 


Pounds  of 

fat  In  100 

pounds  of 

milk. 


8.68 
8.55 
8.59 
8.78 
8.75 


8.67 


Poands  of 
fntlostin 
wbfffor 

100  -  ' 
ol 


0  pocmds 
of  milk. 


0.21 
0.22 
0.27 
0.27 
0.26 


0.25 


Poands  of 

fstrs- 
ooTaredin 
ohoesefor 
ICO  poands 

of   TF<flk. 


8.42 
8.38 
8.82 
8.51 
8.49 


8.41 


Psr  cent, 
of  fit  in 
milk  lost 
inwhsj. 


5.79 
6.20 
7.50 
7.14 
6.93 


6.88 


Peroent. 
of  fat  In 


ooreredin 


94.21 
98.80 
92.50 
98.86 
93.07 


98.17 


Tablb  Giving  Sumkabt  of  Bbsxtltb  Bblating  to  Loss  of  Nitbo- 
GBN  Compounds  in  Chbbsb-Making. 


May 

June 

July 

August  . .    

September 

Average  for  season 


Pounds 

of  nitrogen 

OMnpounds 

la  100  lbs. 

of  milk. 


8.14 
3.07 
8.00 
8.05 
8.10 


8.01 


Pounds 
of  nitfofpen 
oompovnids 
lostinwiisy 
for  100  lbs. 

of  milk. 


0.74 
0.73 
0.73 
0.72 
0.72 


0.73 


Pounds 
of  nitrogen 
oompoands 
reooTwed 


in 

forlOOlbs. 
of  milk 


2.40 
2.84 
2.27 
2.83 
2.88 


2.34 


Peroont. 
of  nitrogen 
oompouods 
In  mOk  lost 

in  whey. 


28.57 
28.78 
24.88 
23.60 
23.22 


23.78 


Peroent. 
of  nitrogen 
oompounds 
lnnUlkr»- 


76.48 
76.22 
75.67 
76.40 
76.78 


76.22 
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XV.    RELA.TION  OF  COMPOSITION  OF  MILK  TO  YIELD 

OF  CHEESE. 

Under  this  head  the  following  points  will  be  considered : 

1.  Yield  of  green  cheese  from  100  pounds  of  milk. 

2.  Pounds  of  milk  required  to  make  one  pound  of  green  cheese. 
8.  Amount  of  water  retained  in  cheese  made  from  100  pounds 

of  milk. 

4t.  Amount  of  fat  retained  in  cheese  made  from  100  pounds  of 
milk. 

5.  Belation  of  fat  in  milk  to  yield  of  cheese. 
64 
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1.  Tield  of  Green  Oheese. 

Table  SHowiKa  Pounds  of  Milk  Rbqiubbo  to  Mass  Onb  P.  uhd 

OF  Gbbek  Cbbebb. 


Lea^t  . . . 
i^lreatest . 
Average . 


M*J. 


9.81 
9.91 
9.86 


June. 


9.54 
10.56 
10.14 


JiOj. 


10.80 
10.75 
10.54 


Ansmt. 


9.61 

10.44 

9.96 


Begtjjn. 


8.97 
9.97 
9.51 


for 


10.00 


The  amount  of  milk  required  to  make  one  pound  of  green 
cheese  varied  from  8  97  to  10.75  pounds,  and  averaged  10  pounds 
during  the  season. 

As  the  season  advanced,  less  milk  was  required  to  make  a 
pound  of  cheese,  because  the  per  cent  of  fat  and  casein  in  the 
milk  increased. 

Tablb  Showing  Pounds  of  Gbbbn  Ohbbsb  Madb  fbom  100  PouKne 

OF  Milk. 


Mmj, 

June. 

July. 

Auroii. 

Septam- 
b«r. 

^ 

Least 

Oreatest 

10.09 
10.19 
10.14 

9.47 

10.48 

9.86 

9.80 
9.70 
9.49 

9.58 
10.40 
10.04 

10.08 
11.15 
10.51 

Average 

10.00 

During  the  season,  the  amount  of  cheese  made  from  100  pounds 
of  milk  varied  from  9.^0  to  11.15  pounds  and  averaged  10  pounds. 

H.  Amount  of  Water  Retained  in  Oheese  Made  from  100 

Pounds  of  Milk. 

Tablb  Showiko  Pounds  of  Watbb  Bbtunbd  in  Chbbsb  Madb 

FBOM  100  Pounds  of  Milk. 


May. 

June. 

July. 

AogMt 

S^. 

▲Ttrage 
for 

Least 

8.64 
8.89 
8.74 

8.89 
4.00 
8.69 

8.10 
8.64 
8.80 

8.41 
8.98 
8.67 

8.48 
4.08 
8.99 

Greatest 

Average 

8.68 
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The  amount  of  water  retained  in  the  cheese  made  from  100 
pounds  of  milk  varied  from  3.10  to  4.0^  pounds,  and  averaged 
8  08  pounds  during  the  season. 

3.  Amount  of  Fat  Betained  in  Oheese  made  from  100 
Founds  of  Milk. 

Tablx  Showiho  Pounds  of  Fat  Retained  in  Cheese  Made  fbom 
100  Pounds  of  Milk. 


May. 

June. 

July. 

▲UgUflt. 

S^. 

AT«rage 

for 
■eMon. 

Least 

Greatest 

8.80 
8.58 
8.42 

8.28 
8.88 
8.88 

8.19 
8.45 
8.82 

8.40 
8.58 
8.51 

8.28 
8.63 
8.49 

Average 

3   41 

The  amount  of  fat  retained  in  the  cheese  made  from  100 
pounds  of  milk  varied  from  8.19  to  3.63  pounds,  and  averaged 
3.41  pounds  during  the  season. 
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4.    Belation  of  Fat  in  Milk  to  Yield  of  Cheese. 

Tabls  Showikg  PouimB  of  Chbbsb  B1aj>b  fob  Okb  Pound  of  Fat 

IN  Milk. 


DATB. 


1894. 

May    9 

May  16 

May  23 

May  80 

Average  for  May. 


June    6 

Jane  13 

June  20 

June  21 

Average  for  June 


July    4 

July  11 

July  18 

July  26 

Average  for  July. 


August    1 

August  15 

August  22    

August  29 

Average  for  Aug 


September  6 

September  12 

September  19 

September  26 

Average  for  Sept. 


Pounds  of 
fat  la  100 
pounds  of 


Pounds  of 
In 
100 


8.80 
8.60 
3.60 
3.50 


3.63 


3.60 
3.^0 
3.50 
8.60 


8.55 


3.70 
8.f6 
8.40 
3.70 


3.59 


3.70 
3.80 
3.80 
3.80 


8.78 


3.80 
8.90 
3.45 
3.85 


3.75 


2.37 
2.45 
2.48 
2.45 


2.44 


2.54 
2.33 
2.29 
2.22 


2. 


2.27 
2.36 
2.19 
2.26 


2.27 


2.31 
2.28 
2.35 
2.35 


2.32 


2.35 
2.26 
2.39 
2.65 

2.41 


Founds of 


Pounds  of 


from  100 
pounds 


10.12 
10.09 
10.16 
10.19 


10.14 


10.48 
9.82 
9.66 
9.47 


9.86 


9.30 
9.70 
9.38 
9.62 


9.49 


9.58 

9.80 

10.40 

10.87 


10.04 


10.03 
10.58 
10.28 
11.15 


10.51 


for  one 
pound  of 

milk. 


2.67 
2.80 
2.85 
2.90 


2.79 


2.91 
2.80 
2.76 
2.63 


2.78 


2.51 
2.78 
2.74 
2.60 


2.64 


2.60 
2.60 
2.74 
2.73 


2.66 


2.64 
2.71 
2.98 
2.90 


2.80 


Founds of 


for  100 

pouodsof 

mlllL 


Founds oC 

oalcnlated 

oheeseftir 

oe  pound 

of  fit  In 

mflk. 


10.31 

10.09 

10.16 

9.98 


10.09 


10.31 
9.68 
9.58 
9.51 


9.78 


9.7a 
9  80 
9.22 
9.72 


9.62 


9.84 

9.88 

10.06 

10.06 


9.96 


10.06 
9.92 

9.77 
10.61 


10.15 


2.66 
2.80 
2.85 
2.85 


2.78 


2.86 
2.77 
2.74 
2.64 


2.76 


2.64 
2.76 
2.71 
2.63 


2.70 


2.66 
2.60 
2.65 
2.65 


2.64 


2.65 
2.55 
2.83 
2.76 


2.71 
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Tabulatxd  Sumkabt  Showing  Pounds  of  Chbssb  Actuallt 
Madb  fob  Onb  Pound  of  Fat  in  Milk« 


May. 

Jane. 

July. 

▲ngiMt. 

Segtjjo. 

ATjroge 

for 
■eMon. 

Least 

2.67 
2.90 
2.79 

2.63 
2.91 
2.78 

2.61 
2.74 
2.64 

2.60 
2.78 
2.66 

2.64 
2.98 
2.80 

Greatest 

Average 

2.72 

Tabulated  Suiocaby  Showing  Pounds  of  Calculatbd  Chbbsb 
FOB  Onb  Pound  of  Fat  in  Milk. 


May. 

Jane. 

July. 

Augiitt. 

8eg«n. 

tZT 

Least 

2.66 
2.85 

2.78 

2.64 
2.86 
2.76 

2.68 
2.76 
2.70 

2.60 
2.66 
2.64 

2.55 
^.83 
2.71 

Greatest 

Average 

2.71 

a.  The  amount  of  cheese  actually  made  for  each  pound  of  fat 
in  the  milk  varied  from  8.5  L  to  2.98  pounds,  and  averaged  2.72 
pounds. 

h.  The  average  difference  between  the  actual  and  calculated 
yield  of  cheese  was  0.01  pound  for  one  pound  of  milk-fat. 

c.  The  average  calculated  yield  of  cheese  from  100  pounds  of 
milk  differed  from  the  actual  yield  by  0.06  pound,  the  actual 
yield  being  10  pounds,  and  the  calculated  yield  9.94  pounds. 

d.  The  variations  in  individual  cases  between  the  actual  and 
calculated  yield  of  cheese  was  due  to  the  variable  amount  of  water 
retained  in  the  cheese. 

XVI.    THE  LOSS  OF  WEIGHT  IN  CHEESE. 

Through  the  co-operation  of  Mr.  F.  H.  Merry,  we  are  able  to 
present  data  relating  to  the  loss  of  weight  in  cheese  between  the 
date  of  manufacture  and  sale.  As  will  be  seen  in  the  table  follow- 
ing, from  three  to  four  weeks  elapsed  between  the  date  of  manu- 
facture and  sale. 
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Table  Showino  Loss  of  Wbiqht  in  Chbbsb  Bwrwrnrnx  Datis  of 

MANtTFAOTUBS   AND   SaLS. 


DATE  of 
MANUJTAOTUBE. 

Am  of 

ofieeae 

when  sold. 

Weight 

when 
mede. 

when  sold 

Loss  of 
weight 
between 
dates  of 
mnnufso- 
ture  snd 
snle. 

Loss  of 

pounds  of 
cheese. 

ATsnige 
dally  loss 

ponndsof 
cheessb 

1894. 

Mav    8 

Deji. 
19 

20 
20 
20 
SO 

Founds. 

741 
1024 
1281 
1826 
1874 

'pounds. 

706 

987 

1192 

1285 

1884 

Pounds. 
85 
87 
89 
41 
40 

Pounds. 
4.72 
8.61 
8.17 
8.10 
3.00 

Founds. 
0.25 

May    9 

0.18 

May  16 

0.16 

May  28 

0.15 

May  80 

0.15 

Average  for  May. 

20 

80 
18 
20 
20 

1189.2 

1100.8 

88.4 

8.87 

0.17 

June    6 

1440 
1879 
1875 
1282 

1891 
1882 
1880 
1189 

49 
47 
45 
48 

8.40 
8.41 
8.27 
8.50 

0.17 

June  18 

0.19 

June  20 •  • . 

0.16 

June  27  .......... 

0.17 

Average  for  June. 

20 

20 
20 
28 
28 

1856.5 

1810.5 

46 

8.89 

0.17 

July   4 

1179 
1260 
1168 
1192 

1146 
1228 
1126 
1147 

88 
82 
42 
45 

2.80 
2.54 
8.60 
8.77 

0.14 

July    1 

0.18 

July  18 

0.18 

July  25 

0.16 

Average  for  July. 

24 

28 
27 
26 
26 
26 

1200 

1148 
1180 
1105 
1148 
1089 

1162 

88 

8.17 

4.00 
4.88 
3.58 
5.16 
8.85 

0.14 

August    1 

August    8 

August  15 

August  22 

August  29  ....... . 

1102 
1081 
1066 
1084 
999 

46 
49 
89 
59 
40 

0.14 
0.16 
0.14 
0.19 
0.16 

Average  for  Aug. 

26.5 

20 
19 
20 
20 

1118 

1066.4 

46.6 

4.19 

0.16 

September    5 

September  12 

September  19 

Septeniber  26 

1019 
955 
985 
964 

984 
928 
955 
947 

85 

27 
80 
17 

8.44 
2.88 
8.05 
1.80 

0.17 
0.15 
0.15 
0.09 

Average  for  Sept. 

20 
20 

980.75 

958.5 

27.25 

2.78 
2.90 

0.i4 

October   8 

968 

940 

28 

O.U 
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Table  Showikg  Summaby  of  Loss  of   Weight  fob  100  Pounds 

OF  Cheese. 


May. 

June. 

July. 

August. 

Septem- 

Average 

for 
season.]^ 

Least 

Greatest 

Pounds. 
3.00 
4.72 
3.37 

Pounds. 
3.27 
3.50 
3.39 

Pounds. 
2.54 
3.77 
3.17 

Pounds. 
3.53 
5.16 
4.19 

Pcunds. 
1.80 
3.44 

2.78 

Pounds. 

Average 

3.40 

a.  The  loss  of  weight  for  100  pounds  of  cheese  between  dates 
of  manufacture  and  sale  varied  from  1.80  to  6.16  pounds,  and 
averaged  3.40  pounds  for  the  season. 

J.  The  loss  was  greatest  in  August  and  least  in  September. 

c.  The  number  of  days  between  manufacture  and  sale  of  cheese 
varied  from  18  to  :i8,  and  averaged  26^  days. 

Table  Showing  Sommaey  of  Average   Daily  Loss  of  Weight 
for  100  Pounds  of  Cheese. 


May. 

June. 

— J 

July. 

August. 

8egte.. 

A'-erage 

for 
settH  n. 

Least 

Pounds. 
0.15 
0.25 
0.17 

Pounds. 
0.16 
0.19 
0.17 

Pounds. 
0.13 
0.16 
0.14 

Pounds. 
0.14 
0.19 
0.16 

Pounds. 
<'.(  9 
0.17 
0.14 

PounJs. 

<4reate8t 

Average 

0.155 

IS 


a.  The  average  daily  loss  of  weight  for  100  pounds  of  cheese 
between  dates  of  manufacture  and  sale  varied  from  0.09  to  0.25 
pound,  and  averaged,  for  the  season,  0.155  pound,  which 
equivalent  to  two  and  one-half  ounces. 

&.  The  average  daily  loss  was  quite  uniform,   whether  the 
cheese  was  kept  three  or  four  weeks. 
65 
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XVII.     GENERAL      SUMMARY     OF     THE     SEASON'S 
RESULTS  OF  CHEESE  INVESTIGATION. 
1.  Extent  of  Inve8tioa.tion. 
1.  Amoimt  of   Work  Done. 
Samples  of  mixed  milk,  etc.,  were  received  and  analyzed  once 
each  week  during  22  weeks  from  May  to  October;    and  five 
samples  of  mixed  milk  were  received  during  October;  in  addi- 
tion, 78  samples  of  milk  from  the  best  and  poorest  herds  were 
received. 

2.  Amoiint  of  Milk  Used  and  Cheese  Made, 

The  amount  of  milk  actually  handled  on  the  days  when  work 
was  done  aggregated  256,589  pounds,  which  represented  the 
average  of  not  less  than  1,500,000  pounds,  the  daily  yield  of 
milk  varying  from  8,643  to  14,232  pounds.  The  amount  of 
cheese  actually  made  on  the  22  special  days  aggregated  25,640 
pounds.  There  were  650  cows,  consisting  largely  of  natives,  with 
some  Ayrshire  and  Holstein  grades. 

2.  CoNDmoNs  OF  Manufactdbe. 
1.  Amount  of  RenneirExtract  Used. 
The  amount  of  rennet-extract  used  for  1,000  pounds  of  milk 
varied  from  three  and  one-half  to  four  and  one-half  ounces,  and 
averaged  three  and  three-quarters  ounces. 

2.  Temperature  of  Milk  when  Rennet  was  Added. 

The  temperature  of  the  milk  when  the  rennet  was  added 
varied  from  83''  to  Se*'  F.,  and  averaged  about  84''  F. 

3.  Time  Required  for  Rennet  to  Coagulate  Milk. 

The  time  of  coagulation  varied  from  25  to  45  minutes,  and 
averaged  over  35  minutes. 

4.  Temperature  to  which  Curd  was  Heat^. 

The  degree  of  temperature  to  which  the  curd  was  heated  after 
cutting  varied  from  W  to  101°  F.,  and  averaged  100°  F. 
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5.  Time  from  Cutting  Curd  to  Drawing  Whey, 

The  time  that  passed  between  cutting  the  curd  and  drawing 
the  whey  varied  from  2  hours  and  35  minutes,  to  5  hours  and 
averaged  3  hours  and  43  minutes. 

6.  Length  of  Striiig  on  Hot  Iron  when  Whey  teas  Drawn. 

The  length  of  string  formed  on  a  hot  iron  when  whey  was 
drawn  varied  from  one-eighth  to  one-half  of  one  inch. 

7.  Time  from  Drawing  Whey  to  Putting  in  Presa. 

The  time  that  passed  between  drawing  the  whey  and  putting 
the  curd  in  press  varied  from  1  hour  and  15  minutes  to  nearly  3 
hours  and  50  minutes  and  averaged  about  1  hour  and  50  minutes. 

8.  Length  of  String  on  Hot  Iron  when  Curd  was  put  in  Press, 

The  string  varied  in  length  from  one  and  a  half  to  two  inches 
and  averaged  about  one  and  a  half  inches. 

9.  Temperature  of  Curd  when  put  in  Press. 

The  temperature  of  the  curd  when  put  in  press  varied  from 
83°  to  87°  F.  and  averaged  about  85°  F. 

10.  Time  occupied  by  Operation  of  Cheese-?naking  after  adding 

Pennet. 

The  time  occupied  by  the  operation  of  cheese-making  after  add- 
ing the  rennet  varied  from  4  hours  to  7  hours  and  15  minutes 
and  averaged  6  hours  and  16  minutes. 

3.  The  Composition  of  Normal  Milk. 

1.  Pounds  of  Solids  in  100  Pounds  of  Milk, 

The  milk-solids  in  100  pounds  of  milk  varied  during  the  season 
from  12.29  to  13.39  pounds,  and  averaged  12.62  pounds. 

2.  Pounds  of  Solids-not-Fat  in  10^  Pounds  of  Milk, 

The  amount  of  milk-solids,  exclusive  of  the  fat  (including  casein, 
albumen,  sugar,  ash,  etc.),  varied  from  8.61  to  9.29  pounds,  and 
averaged  8.90  pounds  during  the  season. 
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3.  Pounds  of  Cheese- Producing  Solids  {Fat  and  Casein)  ifi  100 

Pounds  of  Milk. 

The  amount  of  cheese-producing  solids  (fat  and  casein)  in  100 
pounds  of  milk  varied  from  5.59  to  6.74  pounds,  and  averaged  6.14 
pounds  during  the  season. 

4.  Pounds  of  Whey-Solids  {Albumen^  Sugar,  Ash,  etc,)  in  100 

Pounds  of  Milk. 

The  amount  of  whey-solids  (albumen,«sugar,  etc.)  in  100  pounds 
of  milk  varied  from  6.33  to  6,73  pounds,  and  averaged  6.49 
pounds  during  the  season. 

5.  Pounds  of  Pat  in  100  Pounds  of  Milk. 

The  fat  in  100  pounds  of  milk  varied  during  the  season  from 
3.40  to  4.10  pounds,  and  averaged  3.73  pounds. 

6.  Pounds  of  Nitrogen    Compounds   in   100   Pounds  of  MUh 

The  nitrogen  compounds  in  300  pounds  of  milk  varied  during 

the  season  from  2.94  to  3.46  pounds,  and  averaged  3.13  pounds. 

7.  Pounds  of  Casein  in  100  Pounds  of  Milk. 
The  casein  in  100  pounds  of  milk  varied  during  the  season 
from  2.19  to  2.66  pounds,  and  averaged  2.41  pounds. 

8.  Pounds  of  Albumen  in  100  Pounds  of  Milk. 

The  albumen  in  100  pounds  of  milk  varied  during  the  season 
from  0.28  to  0.38  pound,  and  averaged  0.32  pound. 

9.  Pounds  of  Albumose  in  100  Pounds  of  Milk, 

The  amount  of  albumose  in  100  pounds  of  milk  varied  from 
0.30  to  0.5<»  pound,  and  averaged  0.40  pound  during  the 
season. 

10.   Relation   of  Casein  to  Albumen  and  Albumose  in  Milk, 

For  each  pound  of  albumen  and  albumose  the  casein  varied 
from  2 .  80  to  4 .  34  pounds,  and  averaged  3 .  35  pounds  during  the 
season. 
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11.  lielation  of  Fat  to  Casein  in  Normal  Milk, 

For  each  pound  of  fat  the  casein  varied  from  0.58  to  0.70 
pound,  and  averaged  0 .  65  pound  during  the  season. 

4.  The  Composition  of  Whey. 

1.  Pounds  of  Solids  in  100  Pounds  of  Whey. 

The  amount  of  solids  in  100  pounds  of  whey  varied  during  the 
season  from  6.75  to  7.14  pounds,  and  averaged  6.88  pounds. 

2.  Pounds  of  Fat  in  100  Pounds  of  Whey. 

The  amount'of  fat  in  100  pounds  of  whey  varied  during  the 
season  from  0 .  22  to  0 .  40  pound,  and  averaged  0 .  27  pound. 

3.  Pounds  of  Nitrogen  Compounds  in  100  Pounds  of  Whey, 

The  amount  of  nitrogen  compounds  in  100  pounds  of  whey 
varied  during  the  season  from  0.75  to  0.86  pound,  and  averaged 
0.81  pound. 

8.    The   Composition  of   Grebn   Chbbsb   Made  from   Normal 

Milk. 

1.  Pounds  of  Water  in  100  Pounds  of  Oreen  Cheese. 

The  amount  of  water  in  100  poui\ds  of  green  cheese  varied 
daring  the^season  from  33.33  to  39.73  pounds,  and  averaged  36.70 
pounds. 

2.  Pounds  of  Solids  in  100  Pounds  of  Cheese. 

The  amount  of  solids  in  100  pounds  of  green  cheese  varied  from 
60.27  to  66.67  pounds,  and  averaged  63.30  pounds  during 
the  season. 

3.  Pounds  of  Fat  in  100  Pounds  of  Green  Cheese. 

The  amount  of  fat  in  100  pounds  of  green  cheese  varied  during 
the  season  from  31.42  to  36.12  pounds,  and  averaged  34.18  pounds. 

4.  Pounds  of  Casein^  etc.,  in  100  Pounds  of  Green  Cheese. 

The  amount  of  casein,  etc.,  in  100  pounds  of  green  cheese 
varied  during  the  season  from  21.93  to  23.85  pounds,  and  averaged 
23.44  pounds. 
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6.  Relation  of  Fat  to  Ca^ein^  etc.^  in  Cheese  made  from  Normal 

Milk. 
For  each  pound  of  casein,  etc.,  in  the  cheese,  the  fat  varied  from 
1.35  to  1.56  pounds,  and  averaged  1.46  pounds  during  the  season. 

6.  Relation  of  Fat  to  SolicU-not-Fat  in  Cheese, 
For  each  pound  of  solids-not-fat,  the  fat  varied  from  1.04  to 
1,27  pounds,  and  averaged  1.17  pounds  during  the  season. 

6.  Loss  OF  Milk-Con STiTUENTS  in  Cheese  Making. 
1.  Loss  of  Milk-Solids  in  Cheese-making. 

a.  The  amount  of  milk-solids  in  100  pounds  of  milk  that  was 
lost  in  the  whey  in  cheese-making  varied  during  the  season  from 
6.09  to  6.39  pounds,  and  averaged  6.20  pounds ;  this  was  equiva- 
lent to  from  47.91  to  50.85  per  cent,  of  the  solids  in  the  milk, 
with  an  average  of  49.52  per  cent. 

J.  The  per  cent,  of  the  solids  in  the  milk  lost  in  the  whey 
diminished  as  the  season  advanced. 

2.  Loss  of  Fat  in  Cheese-making. 

a.  The  amount  of  fat  in  100  pounds  of  milk  that  was  lost  in 
the  whey  in  cheese-making  varied  during  the  season  from  0.20  to 
0.36  pound,  and  average!  0.25  pound;  this  was  equivalent  to 
from  5.55  to  9.73  per  cent,  of  the  fat  in  the  milk,  with  an  average 
of  6.83  per  cent. 

i.  The  proportion  of  fat  in  milk  that  was  lost  in  cheese-making 
was  entirely  independent  of  the  amount  of  fat  in  the  milk.  The 
variations  in  loss  were  due  either  to  the  condition  of  the  milk  or 
to  some  special  conditions  employed  in  manufacture. 

3.  Loss  of  Nitrogen  Compounds  in  Cheese-making. 

a.  The  amount  of  nitrogen  compounds  in  100  pounds  of  milk 
that  was  lost  in  the  whey  in  cheese-making  varied  during  the 
season  from  0.68  to  0.76  pound,  and  averaged  0.73  pound ;  this 
was  equivalent  to  from  22.53  to  25.17  per  cent,  of  the  nitrogen 
compounds  in  the  milk,  with  an  average  of  23.78  per  cent. 

J.  The  proportion  of  nitrogen  compounds  lost  in  cheese-making 
was,  in  general,  very  uniform  and  was  influenced  by  variation  in 
the  conditions  of  manufacture. 
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7.  Influence  of  Composition  of  Milk  on  Yield  of  Cheese. 
1.   Yield  of  Qreen  Cheese  from  100  Pounds  of  Milk. 

From  100  pounds  of  milk  there  were  made  during  the  season 
from  9.30  to  11.15  pounds  of  green  cheese,  the  average  being  10 
pounds. 

2.  Pounds  of  Milk  Required  to  Make  One  Pound  of  Clieese, 
From  8.97  to  10.75  pounds  of  milk  were  required  to  make  one 

pound  of  cheese,  10  pounds  being  the  average. 

3.  Amount  of  Water  Retabied  in  Cheese  made  from  100  Pounds 

of  Milk. 
The  amount  of  water  retained  in  the  cheese  made  from  100 
pounds  of  milk  varied  during  the  season  from  3.10  to  4.08  pounds, 
and  averaged  3.68  pounds. 

4.  Amount  of  Fat  Retained  in  Cheese  made  from  100  Pounds 

of  Milk. 
The  amount  of  fat  retained  in  the  cheese  made  from  100 
pounds  of  milk  varied  during  the  season  from  3.19  to  3.63  pounds, 
and  averaged  3.41  pounds.  The  variation  in  the  amount  of  fat 
retained  in  the  cheese  made  from  100  pounds  of  milk  followed 
very  closely  the  variation  of  fat  in  100  pounds  of  milk. 

5.  Amount  of  Casein^  ete.^  Retained  in  Cheese  made  from  100 

Pounds  of  Milk. 
The  amount  of  casein,  etc.,  retained  in  the  cheese  made  from 
100  pounds  of  milk  varied  during  the  season  from  2.21  to  2.51 
pounds,  and  averaged  2.34  pounds. 

6.  Relation  of  Fat  in  Milk  to  Yield  of  Green  Cheese. 
Each  pound  of  fat  produced  from  2.51  to  2.98  pounds  of  cheese, 
the  average  for  the  season  being  2.72  pounds. 

8.  Loss  OF  Weight  in  Cheese. 
1.  Loss  of  Weight  of  100  Pounds  of  Cheese. 
The  loss  of  weight  for  100  pounds  of  cheese  between  dates  of 
manufacture  and   sale  varied  from   1.80  to   5.16  pounds,  and 
averaged  3.40  pounds  for  the  season. 
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2.  Time  hetioeen  Manufacture  and  Sale  of  Cheese. 
The  number  of  days  between  manufacture  and  sale  of  cheese 
varied  from  18  to  28,'and  averaged  26f  days. 

3.  Average  Daily  Loss, 

The  average  daily  loss  of  weight  for  100  pounds  of  cheese 
varied  from  0.09  to  0.25  pound,  and  averaged,  for  the  season, 
0.155  pound,  which  is  equivalent  to  2^  ounces.  The  average 
daily  loss  was  quite  uniform,  whether  cheese  was  kept  three 
weeks  or  four  weeks. 

9.  Tabulated  Summaby  of  Kesults. 
1.   Composition  of  Milk, 


In  100  Pounds  of 

Hiuc. 

Least. 

Greatest. 

Average. 

Water 

Pounds. 
86.61 
12.29 
3.70 
2.94 
2.19 
0.68 
6.58 

PouDda 
87.71 
13.39 
4.10 
3.46 
2.66 
0.88 
6.03 

Poimdi. 
87.38 

Total  solids 

12.63 

Fat 

3.73 

Nitrogen  compounds 

3.13 

Casein , 

2.41 

Albumen  and  albumose 

0.72 

Susrar.  ash.  etc 

5.72 

Pounds  of  casein  for  one  pound  of  albu- 
men and  albumose 

2.80 
1.41 
0.68 

4.34 
1.73 
0.70 

3.35 

Pounds  of  fat  for  one  pound  of  casein . . , . 
Pounds  of  casein  for  one  pound  of  fat 

1.55 
0.65 

2. 

Composition  of  Whey, 

Ik  100  Pounds  of  Whct. 

Least. 

Greatest. 

Averaga 

Pooadi. 
93.12 

Water 

Pounds. 
92.86 
6.76 
0.22 
0.75 
5.61 

Pounds. 
93.26 

Total  solids 

7.14             6.88 

Fat 

0.40 

0.27 

Kitrogen  c 
Sugar,  ash, 

ompounds. 
etc 

0.86 
6.08 

0.81 

b,^Q 
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8.   Composition  of  Grreen  Cheese. 


In  100  Pounds  of  Qbkn  Ohbbsk. 

Least. 

Greatest. 

ATerage. 

Water 

Pounds. 
33.33 
60.27 
31.42 
21.93 
3.17 

Pounds. 
39.73 
66.67 
36.12 
23.85 
7.60 

Pounds. 
36.70 

Total  solids 

63  30 

Fat 

34.18 

CaseiD,  etc 

23.44 

Sugar,  ash,  etc 

5.68 

Pounds  of  fat  for  one  pound  of  casein 

Pounds  of  fat  for  one  pound  of  solids-not-fat 

1.35 
l.Oi 

1.56 
1.27 

1.46 
1.17 

4.  Amount  of  Milk-  Constituents  Lost  in  Cheese- Making, 

Least. 

Greatest. 

Average. 

Water 

Pounds. 

82.53 
6.09 
0.20 
0.68 
5.06 

Pounds. 

84.61 
6.39 
0.36 
0.76 
5.44 

Pounds. 
83.70 

Total  solids » 

6.20 

Fat 

0.25 

Nitrogen  compounds 

0.73 

Sugar,  ash,  etc 

5.29 

5.  Amount  of  Milk- Constituents   Recovered  in  Cheese-Making. 


Water 

ToUl  solids 

Fat 

Nitrogen  compounds 


Retained  in  Cheese  for  100  Pounds 
OF  Milk. 


Least. 


Pounds. 
3.10 
5.95 
3.19 
2.21 


Greatest. 


Pounds. 
4.08 
6.72 
3.63 
2.51 


Average. 


Pounds. 
3.68 
6.32 
3.41 
2.34 


66 
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6.    Yield  of  Cheese  and    Whey. 


i^ 

Greateit. 

Average. 

Green  cheese  from  100  pounds  of  milk. . . 

Pounds  of  milk  for  one  pound  of  green 

cheese  

Fouods. 
9.30 

8.97 
88.86 

2.61 

Pounds. 
11.16 

10.76 
91.70 

2.98 

PouBds. 
10.00 

10.00 

Pounds  of  whey  for  100  pounds  of  milk. . 

Pounds  of  green  cheese  for  one  pound  of 

fat  in  milk 

90.00 

2.72 

XYIII.  THE  DETERMINATION  OF  ALBUMEN  IN  COWS' 

MILK. 

In  the  last  annual  report  the  writer  presented  a  paper  on  the 
determination  of  casein  in  cows'  milk.  It  is  now  desired  to  pre- 
sent another  paper  supplementary  to  that  and  relating  to  the 
determination  of  albumen  in  cows'  milk. 

Ordinarily,  when  we  speak  of  milk  albumen  we  mean  the  por- 
tion of  nitrogen  compounds  not  coagulated  by  rennet,  acid,  etc. 
In  other  words,  we  apply  the  term  albumen  to  the  nitrogen  com- 
pounds left  after  removing  the  casein  proper.  This  use  of  the 
term  albumen  is  inaccurate,  because,  after  removing  from  normal 
milk  its  casein,  there  remain,  at  least,  two  nitrogen  compounds 
or  classes  of  nitrogen  compounds.  One  of  these  is  coagulated 
by  heat,  especially  in  the  presence  of  dilute  acids,  while  the  other 
is  not  coagulated  under  these  conditions.  To  the  former  only  of 
these  two  the  term  albumen  is  properly  applicable. 

Details  of  Method. 

The  filtrate  obtained,  after  separating  the  casein  by  the  method 
described  in  the  article  above  referred  to,  is  placed  in  a  water- 
bath  heated  to  the  boiling  temperature  of  water,  the  breaker  con- 
taining the  filtrate  being  covered  with  a  watch-glass  crystal 
The  solution  is  kept  at  this  temperature  until  the  albumen  coagu- 
lates and  settles  to  the  bottom,  leaving  the  supernatant  liquid 
clear.    Ten  or  fifteen  minutes  usually  suffices  to  accomplish  this. 
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The  precipitate  is  filtered,  washed  and  then  treated  according  to 
the^Kjeldahl  method  for  determining*  nitrogen.  The  amount  of 
nitrogen  multiplied  by  the  factor  6.25  gives  the  amount  of 
albumen. 

It  was  thought  that  too  long  boiling  of  the  albumen  precipi- 
tate might  cause  some  of  it  to  redissolve ;  and,  in  order  to  asc<  r- 
tain  what  effect  the  length  of  time  of  heating  influenced  tl  e 
results,  the  digestion  was  varied  from  5  minutes  to  10  hours. 
The  tabulated  results  are  as  follows : 
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An  examination  of  the  foregoing  tables  shows: 

1.  In  one  case,  heating  for  five  minutes  gave  low  results ;  in 
two  other  cases,  good  results. 

2.  In  general,  the  results  varied  little  with  increased  length  of 
time  of  heating. 

3.  There  was  a  slight  tendency  to  higher  results  with  increased 
length  of  heating,  but  such  increase  was  more  or  less  irregular 
and,  at  most,  amounted  to  only  0.002  or  0.003  per  cent,  of  nitrogen. 

4.  It  would,  therefore,  appear  that  entirely  satisfactory  results 
can  be  obtained  by  heating  the  solution  containing  albumen 
under  the  given  conditions  for  10  or  15  minutes,  while  an 
increased  length  of  time  of  heating  does  not  practically  change 
the  results. 

It  may  be  stated  that  the  precipitate  formed  always  filters 
readily  and  washes  easily. 

Separation    and   Determination   of   the  Nitrogen  Compounds 

OF  Cows'  Milk. 

Below  we  give  a  brief  summary  of  our  method  as  we  employ 
it  in  eflfecting  the  determination  and  separation  of  the  three 
classes  of  nitrogen  compounds  present  in  the  normal  milk  of  cows. 

1.  Total  nitrogen  compounds, —  Determine  the  amount  of  total 
nitrogen  by  the  Kjeldahl  method  and  multiply  by  the  factor  6.25. 

2.  Oasein.  —  Weigh  out  about  ten  grams  of  milk,  dilute  in  a 
beaker  with  about  90  cc.  of  water  at  4u°-42''  C,  and  add  at  once 
1.6  cc.  of  a  solution  containing  lo  per  cent,  of  acetic  acid,  by 
weight.  Stir  with  a  glass  rod  and  let  stand  three  to  five  minutes  . 
longer.  Then  decant  on  a  filter,  wash  two  or  three  times-with 
cold  water  by  decantation  and  then  transfer  precipitate  com- 
pletely to  filter.  Wash  once  or  twice  on  filter.  The  washed 
precipitate  and  filter  paper  are  then  digested  as  in  the  regular 
Kjeldahl  method  for  the  determination  of  nitrogen,  and  the 
determination  completed  in  the  usual  manner.  To  calculate  the 
nitrogen  into  an  equivalent  amount  of  casein,  multiply  the  amount 
of  nitrogen  by  the  factor  6.25. 

3.  Albumen.  —  The  filtrate  obtained  above  in  separating  casein 
is  placed  in  a  water-bath  and  heated  to  the  boiling  temperature 
of  water  for  10  or  15  minutes.     The  filtered  and  washed  pre- 
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X5ipitate  is  then  treated  by  the  Kjeldahl  method  for  determining 
nitrogen.  The  amount  of  nitrogen  multiplied  by  6.25  gives  the 
amount  of  albumen. 

4.  JRemaining  nitroge^i  compounds,  —  The  remaining  compound 
,or  compounds  of  nitrogen  are  determined  by  difference,  subtract- 
ing from  the  amount  of  total  nitrogen  compounds  the  sum  of  the 
,casein  and  albumen. 

In  conclusion,  1  wish  to  call  attention  to  the  crude  nomencla- 
tture  in  common  use  in  stating  the  results  of  milk  analysis  for 
nitrogen  compounds.  It  is  an  almost  universal  custom  to  call 
;}the  total  nitrogen  compounds  of  milk  casein.  It  would  be  quite 
as  correct  to  call  the  fat  of  milk  palmitin  or  some  similar  name. 
This  wrong  use  of  the  term  casein  leads  to  much  confusion,  and 
it  is  highly  desirable  that  we  should  use 'a  more  discrimiDaiing 
nomenclature.  It  is  also  desirable  that,  in  making  analysis  of 
milk,  pains  should  be  taken  to  separate  and  determine  the  differ- 
ent kinds  of  nitrogen  compounds,  since  our  knowledge  of  these 
.compounds  is  far  from  complete. 

TRADE  VALUES  OF  FERTILIZING  INGREDIENTS  IN 
RAW  MATERIALS  AND  CHEMICALS,  ADOPTED  BY 
EXPERIMENT  STATIONS. 

•     Per  pound 
for  I8M. 

;Nitrogen  in  ammonia  salts $0  19 

Nitrogen  in  nitrates 14^ 

.Organic  nitrogen  in  dry  and  fine  ground  fish,  meat  and 

blood,  and  in  high  grade  mixed  fertilizers \^ 

Organic  nitrogen  in  cotton-seed  meal  an  I  castor-pomace . .  15 

Organic  nitrogen  in  fine  ground  bone  and  tankige \^ 

Organic  nitrogen  in  fine  ground  medium  bone  and  tankage  15 

Organic  nitrogen  in  medium  bone  and  tankage 12 

Organic  nitrogen  in  coarse  bone  and  tankage 7 

Organic  nitrogen  in  hair,  horn  shavings  and  coarse  fish 

scraps 7 

Phosphoric  acid,  soluble  in  water 6 

Phosphoric  acid,  soluble  ia  ammonium  citrate 5^ 

Phosphoric  acid  in  fine  bone  and  tankag»* 5^ 

phosphoric  acid  in  line  luediura  bone  and  tankage i\ 
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Per  pound 

for  1894. 

£*hosphoric  acid  in  medium  bone  and  tankage $0  3 

Phosphoric  acid  in  coarse  bone  and  tankage 2 

Phosphoric  acid  in  fine  ground  fish,  cotton-seed  meal, 

castor-pomace  and  wood  ashes 5 

Phosphoric  acid,  insoluble  in  ammonium  citrate,  in  mixed 

fertilizers 2 

Potash  as  high-grade  sulphate,  in  forms  free  from  muri- 
ates (chlorid'  s)  in  ashes,  etc 5 

Potash  in  muriate ! 4^ 

VALUATION  OF  FERTILIZING  INGREDIENTS 
IN  FOODS. 

Per  p^uod 

tor  i894. 

Organic  nitrogen $0  15 

Phosphoric  acid 5 

Potash 5 
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XX   RESULTS  OF  ANALYSES  OF  COMMERCIAL  FERTIU- 
Composition  of  fertilizers  as  guaranteed  by  manufacturers,  and 


MANUFACTURER. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

i 

Aome  FertiUzer  Co.,  lUspeth,  L.  I. 

Acme      fertilizer 
No.  1. 

Flatiands. 
Jamaica. 

14« 
1514 

Acme  FertOixor  Co.,  Maspeth,  L.  I. 

Aome      fertilizer 
No.  2. 

Flatbuth 
Jamaica. 

1174 
1510 

Acme  Fertilizer  Co.,  Maspeth,  L.  I. 

Potato  fertUlzer. 

Bridgehampton. 

1586 

Acme  Fertilizer  Co.,  Maspeth,  L.  I. 

Superior      super- 
phosphate. 

Bridgeham^ton. 

158S 

J.  H.  Baker  &  Bra,  New  York  city. 

A  A   ammonlated 
superphosphate. 

Southold. 

1516 

J.  H.  Baker  &  Bro.,  New  York  city. 

Complete  cabbage 
manure. 

Flatiands. 
Jamaica. 

1482 

1509 

J.  H.  Baker  &  Bro  ,  New  York  city. 

Complete         oat 
manure. 

Cutchogoe. 

1594 

J.  H.  Baker  &  Bro.,  New  York  city. 

Complete    potato 
manure. 

ParkTUle. 
Jamaica. 

1468 
15b8 

J.  H.  Baker  &  Bro .  New  York  dty. 

tilizer. 

Cutchogue. 

15U 

Bowker  Fertilizer  Oo  ,  Boston,  MaM. 

Ammoniated  dis- 
soWed  bone. 

Rochester. 

1456 

Bowker  Fertilizer  Oo.,  Boeton,  Mass. 

Carpenter's     spe 
cial  fertilizer  for 
peas  and  beans. 

Jamaica. 

1496 

Bowker  Fertilizer  Co.,  Borton,  Man. 

Carpenter's     spe 
cial  fertilizer  for 
potatoes. 

Jamaica. 

1497 

Bowker  Ftortiliaer  Oo..  Botrton,  Mass. 

Q.<ftT.htghgTade 
potato  manure. 

RiTerhead.                   156S 

Bowker  Fertilizer  Co.,  Boeton,  Mass. 

HUl  and  drill. 

Rochester. 

1406 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

Kainit. 

Rirerhead. 

1564 
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ZERS  IN  NEW  YORK  STATE   FOR  THE  SPRING  OF  1894. 
as  found  by  chemical  analysis,     Eepressed  in  parts  per  hundred. 


NiTROGSN. 

PBoePHORio  Acid. 

Potarii 
soluble  in 

aa 
nitrogen. 

Equlyalent 
to  ammonia 

Ayallable 

InaolubTe 

Total. 

water.    Ex-1 

preeMdaa 

aetual 

potash. 

Ouarantocd. 

8.7  to  4.1 

4.5  to  6 
3.84 

8to9 
8.1 

9to'o 
8.5 

Found 

1.47 

9.57 

OUAFADtOed. 

4.96to5.S6 
4.85 

6  to  6.6 

5.27 

8to9 
6.77 

""2.22"" 

5  to  6 
6.56 

FbODd. 

8.99 

Ouaranteed. 

2.9  to  8.8 
2.56 

8.5  to  4 
8.1 

7to8 
7.84 

9tol0 
9.15 

Found. 

i.rr 

9.11 

Ouaranteed. 
Found 

1.25  to  1.65 

i.te 

1.5  to  2 
1.89 

8  to  10 
7.69 

"'iiii'"' 

""16.4*"* 

4  to  5 
4.85 

Ouaranteed 

2.5  to  8.8 
8.02 

8  to  4 
8.67 

10  to  12 
10.2r 

*" '1*2.47**** 

2to8 
288 

Found. 

2.2 

Guaranteed. 

4.7 
ft.18 

5.75 
622 

5 
4.97 

""2.69*"* 

7 
6.9 

Found. 

7.66 

Guaranteed 

4  1 
4.88 

5 
6.25 

6 

6.8 

9 
9.22 

Found. 

2.09 

7.89 

Guaranteed. 

8.8 
4.86 

4 

6.S9 

6.75 
5.77 

10 
10.77 

Found. 

2.4 

8.17 

Guaranteed. 

8.8 

8.88 

4 
8.98 

10 
9.87 

g 

Found. 

8.56 

12.92 

6.78 

Guaranteed. 

1.66  to  2.6 
1.62 

2to8 
1  85 

8tol0 
9.79 

10  to  12 
10.96 

2  to  8 
1.5 

Found. 

1.19 

Ouaranteed 

2.6  to  8.8 
2.28 

8  to  4 
2.78 

8  to  10 
10.29 

7to9 
9.4 

10  to  12 
12.21 

2to4 
1.98 

Found. 

1.92 

Guaranteed. 
Found. 

8.7  to  4.6 
8.54 

4.5  to  5.5 
429 

......^.... 

'*  "10.47"" 

6.6to7;6 
7 

Guaranteed 
Found. 

8.8  to  4.1 
2.62 

4  to  5 
8.18 

7  to  9 
10.18 

......^.... 

9  to  It 
11.88 

7tA9 
6.9S 

Guaranteed. 

2.05  to  2.0 
2.21 

2.5  to  8.5 
2.68 

8  to  10 
7.79 

10  to  12 
11.69 

2to8 
2.17 

Found. 

8.9 

Guaranteed. 

•••• 

11  to  18 
12.22 

Found. 

67 
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630  Rbfobt  of  thb  Chxkist  of  thb 

XX.     RbSTJLTS   of  AnALTSBS  of   COMlfEBCIAL   FbBTILIZBBS  IV 


MANUFAOTUBER. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

i 

Bowker  FertlUser  Co.,  Boston,  Mass. 

Potato  naanore. 

Bochester. 

14M 

Bowker  FertUiier  Oo ,  Boston,  Mass. 

Potato  phosphate. 

1457 

Potato  and  vege- 
table manure. 

Bochester. 
Outchogue. 

1458 
1908 

Bowker  Fertafser  Co.,  Boston,  Mass. 

Stookbridf^e   cab- 
bage and  cauli- 
flower manure. 

Jamaica. 

Hff 

Bowker  Fertiliser  Oo.,  Boston,  Mass. 

Btockbridge     po- 
tato and  vegeta- 

Southold. 

ISU 

Bowker  FertOlser  Co ,  Boston,  Mass. 

8tockbridf?e    eel 
ery  manure. 

Bochester. 

1451 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

Btockbridge  onion 
manure. 

Bochester. 

1451 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

Stockbrfdse     po 
tato  manure. 

Bochester. 

145» 

Bowker  FertUtsfr  Oo.,  Boston,  Mass. 

Stockbridge     po- 
tato and  yegeta- 
ble  manure. 

Jamaica. 

1499 

Bowker  F^rtiifaer  Co.,  Boston,  Mass. 

Stockbridge    top- 

Bochester. 

1459 

Bowker  Feitiliaer  Oo  ,  Boston,  Mass. 

Sure  crop. 

Bochester. 

1450 

Bradley  FertUiser  Co.,  Bostpn,  Mass. 

Alkaline  bone. 

Bochester. 

1409 

Bradley  FertlUaer  Co.,  Boston,  Mass. 

Ammon*ated  dis- 
solyed  bone. 

Bochester. 

i4ar 

Bradley  Fertiliser  Co.,  Boston,  Mass. 

Complete  manure 
for  potatoes  and 
vegetables. 

Graveseod. 

Jamaica. 

Qreenport. 

1479 
1608 
15U 

Bradley  FertlUaer  Co.,  Boston,  Blass. 

Dissolved       bone 
with  potash. 

Bochester. 

1406 

Bradley  F^rtlllaer  Co.,  Boston,  Blass. 

Eureka    super- 
phosphate. 

Bochester. 

1488 

Digitized  by 


Google 


New  Yobk  Aobioultubax  Expsbimbnt  Statioh.        631 
IS  aw  Yobk  Sfatb  fob  thb  Spbcmo  of  1804  —  {Continued). 


NrrBOOKN. 

PHOePBOBIO  AOID. 

Potaah 
soluble  in 

aa 
nitrogen. 

Equlvaleot 

ATailable. 

Inaoluble. 

Total. 

water.    Ez- 

preMedaa 

actual 

potaah. 

OosnintftfHl  • 

S.5to8  8 
8.94 

8to4 
8.78 

8tolO 
10.74 

10  to  18 
18.06 

4to6 

VomML 

8.94 

6.41 

i.estos.s 

8.48 

8to8 
8.01 

Otoll 
0.76 

11  to  18 
14.04 

8to4 

Found. 

4.88 

8.86 

Ouaranteed. 
Found 

8.5  to  8.8 
8.81 

8to4 
4.08 

8tol0 
8.68 

8to8 
8.08 

10  to  18 
11.44 

4to6 
6.61 

Ouaranteed. 

4.1to4.96 
6.96 

6to6 
6.80 

6to6 
6.80 

6to8 
0.67 

6to6 

Found. 

4.88 

6.00 

Guaranteed. 
Found. 

8.8  to  4.1 
8.88 

4to6 
4.1 

6to8 
8.04 

**"8.8**** 

8  to  10 
10.84 

7to8 
6.06 

Ouaranteed. 
Found. 

4.1  to  4.96 
4.60 

5to6 
6.6 

4to6 
6.15 

..  •--•••• 

6to6 
8.68 

6.6  to  6.6 
6.4 

Guaranteed. 

8to4 
6.81 

8.7  to  4.0 
644 

7to8 
6.08 

8tol0 
7.88 

6to6 

Found. 

8.86 

6.04 

Guaranteed. 

8.8  to  4.1 
8.88 

4  to  6 
4.08 

6to7 
7.6 

7to0 
0.08 

7to0 

Found. 

8.88 

6.48 

Guaranteed. 

8.8  to  4.1 
8.88 

4to6 
4.08 

6to7 
7.40 

7to0 
10.04 

7to0 

Found. 

8.66 

7.86 

Guaranteed. 
Fdnnd. 

4.95to5.76 
4.01 

6to  7 
6.06 

8to  4 

6.08 

""»M"" 

Oto  7 
.7.06 

6to  6 
6.10 

Guaranteed. 

0.88tol.66 
8.17 

Ito  8 
8.68 

8tol0 
11.00 

10  to  18 
14.88 

Ito  8 

Found. 

8.84 

1.80 

11  to  16 
10.74 

Ito  8 
8.68 

18  to  17 
18.48 

8.4  to  8.6 

Found. 

8.8 

Guaranteed. 

1.66to8.5 
1.84 

8to  8 
888 

7to  0 
6.74 

8tol0 
W.07 

l.Sto  8 

Found. 

8.88 

1.64 

Ouaranteed. 

8.7  to  6.1 
8.68 

4.5  to  6 
4.87 

8.5  to  10 
8.48 

10  to  18 
10.76 

7to  8 

Pound. 

8.88 

7.88 

Guaranteed. 
Found. 

Oto  10 
6.06 

......^.... 

***10.96"* 

8.7  to  8.86 
8.16 

Guaranteed. 

Otoll 
10.6 

Ito  8 
8.05 

10  to  18 
18  46 

8.85  to  4.8 

Found. 

8.88 
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688  Bep^bt  of  the  Chemist  of  the 

XX.  Results  of  Analyses  of  Cohmebcial  Febtclizbbs  in 


MANUFACTaBBH. 

Trade  name  or 
brand. 

LooaUty  where 
sample  was  taken. 

1 

Q  ^ 

Bradley  Fertilizer  Co.,  Boffton,  Mass. 

Farmers*    new 
method. 

Bochester. 

1406 

Bradley  FertUlcer  Oo.,  Boston,  Man. 

Bochester. 

1410 

Bradley  Fertflixer  Co.,  Boeton,  Mam. 

Orain  fertUIzer. 

Bochester. 

1420 

Bradley  Fertiliser  Co.,  Boston,  Mass. 

High    grade    to- 
baoeo. 

Bochester. 

1417 

Bradley  FertUlser  Co.,  Boeton,  Mass. 

Justice   dioBolTed 
bone. 

Bochester. 

1406 

Bradley  Fertlllxer  Oo.,  Boston,  Mass. 

Justice  ditsoWed 
boneblack. 

Bochester. 

1414 

Bradley  Fertilizer  Co.,  Boston,  Mass. 

Josttoe  brand  Ger- 
man    potash 
salU. 

Bochester. 

1484 

Bradl<qr  Fertfltzer  Co.,  Boston.  Mass. 

blood. 

Bochester. 

1410 

Bradley  Fertilizer  Oo.,  Boston,  Mass. 

Justice  treated 
blood. 

Bochester. 

1415 

Bradley  Fertilizer  Co.,  Boston,  Mass. 

Niagara     phos- 
phate. 

Rochester. 

140S 

Bradley  Fertilizer  Co.,  Boston,  Mass. 

Patent    super- 
phosphate     of 

Bochester. 

1418 

Bradley  Fertilizer  Co.,  Boeton,  Mass. 

Potato  fertUIzer. 

Bochester. 

1411 

Bradley  FertUlzer  Co.,  Boston,  Mass. 

Sea^fowl  fTuano. 

Rochester. 
Bochester. 

1412 

Bradley  Fertiliser  Co.,  Boston,  Mass. 

Sea-fowl  tobacco 
guano. 

141» 

Bradley  FertUlzer  Co.,  Boston,  Mass. 

Tobacco  fertUiz«r. 

Rochester. 

1418 

A 1  potato  manure 

Hagedom's  MUls. 

im 
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New  York  AGBiouLTCBiLL  Expekimbnt  Station.         533 
Njbw  York  Statb  fob  thb  Spring  of  1894 —  Continued. 


NrTBOOKf. 

FHOflPHORIO  AOID. 

Potash 
soluble  in 

Ezpreated 

as 
nitrogen. 

Equivalent 
aninDionia 

AvaUable. 

Insoluble. 

TotaL 

water.    Sz- 

preseedas 

actual 

potash. 

GoAraotoed. 
Found. 

0.88tol.65 
1.42 

Ito  8 

1.78 

8  to  10 
8.67 

10  to  18 
10.88 

8.15  to  8.85 

1.65 

8.83 

GuAranteed. 

2.5to8  8 
8.9e 

8jto4 

4.8 

81  to  88 

18.88 

Found. 

6.47 

11.85 

Gnannteid. 
Found. 

8.05to2.9 
2.06 

8.5  to  8.6 
8.68 

11  to  12 
11.88 

1.5to8.5 
6.18 

18.5  to  14.5 
17.45 

1.1  to  1.6 
0.91 

Goaraoteed. 
Found. 

6.75to6.6 
6.81 

7to  8 
7.61 

""8.5"" 

4to  5 
6.81 

10.8  to  18.4 

8.71 

11.19 

Guaranteed. 

18  to  15 
18.47 

Ito  8 
8.54 

18  to  16 
15.01 

Found. 

Guaranteed. 

••••«t(*«* 

16  to  18 
15.07 

lto8 

0.07 

16  to  19 
15.14 

Founo. 

Guaranteed. 

18.4  to  14 
11  97 

Found. 

••••• 

Kound. 

8.k6to9.8S 
7.9 

10  to  18 
9.59 

Guaranteed. 

4.95  to  6.6 
6.86 

6to6 
7.71 

Found. 

Guaranteed. 
Found. 

0.83  to  1.65 
1.88 

lto8 
1.49 

7to  9 

7.81 

8  to  10 
9.7 

1.1  to  1.6 

1.89 

1.58 

Guaranteed 

8.06  to  8.9 
8.84 

8.5  to  8.5 
878 

8  to  10 
9.78 

10  to  18 
11.9 

J.5to8.6 

Found. 

2.18 

1.88 

QnarantefMl 

8.06  to  8.9 
8.41 

8.5  to  8.5 
8.98 

9  to  10 

8.86 

11  to  18 
14.16 

8.85  to  4.8 

Found. 

5.8 

8.78 

Guaranteed. 
Found. 

8.06  to  8.9 
8.96 

9  5 to8  ft 

10  to  18 
18.76 

1.5  to  8.5 

4.88                   10.87 

8.49 

1.81 

Guaranteed. 
Found. 

8.4 
8.96 

8.9 
8.59 

1 

8 
8.87 

1.75 
8.69 

9.75 
11.56 

8 

8.88 

Guaranteed. 
Found. 

8.8  to4.1 
8.19 

4to5 
8.87 

8  to  10 
9.51 

8to8 

10  to  18 
11.88 

4to  5 
4.06 

Guaranteed. 
Found. 

8.9  to  4.1 
8.7 

8.5  to  5 
8.88 

7to9 
7.64 

8  to8 
1.69 

9  to  18 
9.38 

5to7 
5.84 
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534  Rbpobt  of  the  Chumisi:  of  the 

XX.  Rbsolts  of  Analyses  of  Comhbrcial  Febtilizbbs  n 


MANUFACTDEKR. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

i 

file  Chloopee Guano  Go.,  Neir  York  cAtj, 

Corn  and  wheAt 
mixture. 

Hagedon'sMIDfl. 

1987 

The  Ohioopee  Qiuuio  Co.,  New  York  city. 

Farmers'  reliable 
for  all  crops. 

Hagedom^]fin& 

1680 

The  Ohtoopee  Ouano  Go.,  New  York  dktj. 

Fruit    and    rine 
BucoesB. 

Hagedom^  mUf. 

1988 

The  Ohioopee  Quano  Oo.,  New  York  city. 

Potato  grower. 

Hagedom^  Mills. 

1601 

The  Ohioopee  QuaDo  Co.,  New  York  city. 

Pure    raw    bone 
meal. 

Hagedom's  Mills. 

1008 

Clark'i  Oove  Quano  Co.,  New  York  city. 

Great    planet    A 
manure. 

Flatlands. 

14tt 

Clark'f  Core  Guano  Co.,  New  York  olty. 

Great    planet    B 
manure. 

Flatlands. 

1481 

B.  Frank  Ooe,  New  York  city. 

Excelsior  guano. 

Jamaica. 

1611 

B.  Frank  Coe,  New  York  city. 

Gold  brand  excel- 
sior guano. 

Jamaksa. 
RlTerhead. 

»» 

U66 

B.  Frank  Ooe,  New  York  city. 

Red   band  excel- 
sior guano. 

ParkvOle. 
Jamaica. 
RiTcrbead. 

1«1 
151^ 
1S66 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 
N.  Y. 

Ammoniat^d  bone 
superphosphate. 

Warners. 

1«^ 

Crocker  Fertiliser  and  Chemical  Co.,  Buffalo. 
N.  Y. 

Ammonlated 
wheat  and  com 
phoipbate. 

Marion. 

1O06 

Cro<Aer  Fertniser  and  Chemical  Co.,  Buffalo, 
N.  Y. 

New  riyal. 

Jamaica. 
Marion. 

ISOi 
1687 

Crocker  Fertflixer  and  Chemical  Co.,  Buffalo, 

NY. 

PoUto,   hop   and 
tobacco     phos- 
phate. 

Jamalea. 
Bast  Marion. 
Marion. 

1906 

isr* 

1606 

Crocker  Fertiliser  and  Chemteal  Co.,  Buffalo, 
N.  Y. 

Special  poUto. 

Blarion. 

16» 

Darling  Fertiliser  Co.,  Pawtucket,  R.  1. 

Animal    fertiliser 
—  speo'al  L.  I 
brand  A. 

Qreenport. 

15» 

Digitized  by 
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KlW   YOBK   AaBIOULTUBiLL  ExPKRIMEBT  StATIOH.  589 

New  York  Sfatb  for  the  Spring  op  1894  —  (Continued). 


NiTBOOBN. 

/  FfloaPBonio  Acid. 

Potaih 
■olnbiein 

Ezpreaeed 

aa 
I  nftrogen. 

EquiTalent 
to  ammonia. 

ATailaUe. 

In«>Uit>le. 

ToUl. 

water.    Ex- 

preoedaa 

actual 

potaah. 

Giutfuiteed. 
Found. 

) 

0  88  to  1.66 
l.» 

1to« 

1.57 

8  to  10 

8.66 

8to8 
1.05 

10  to  18 
10.6 

lto8 
1.87 

GuAnuiteed. 
FVnmd. 

1.86  to  3.5 
1.8« 

8to8 
8.81 

8tol0 
8.00 

8to8 
1.70 

10  to  18 
10.48 

8  to  8 
8.86 

GoAraDteed. 
Found. 

1  88  to  9.5 

1.87 

1.5  to8 
1.06 

8tolO 
8.14 

8t08 
1.00 

10  to  18 
0.8 

6  to7 

6.74 

Ghiarsnteed. 
Found. 

1.85  to  8.5 
1.58 

1.5  to8 
.    1.80 

8  to  10 

8.87 

8  to  8 
1.06 

10  to  18 
0.08 

6to7 
6.81 

Goftranteed. 
Found. 

88 
4.00 

4 

4.90 

81.6 
81.48 

0.56 

14.87 

Guaranteed. 
Found. 

8.5  to  4.1 
8.57 

4.85  to  5 
4.46 

7.5  to  0.6 
8.16 

8.6  to  11.6 
10.16 

7.6  to  10 

8.01 

7.80 

GhMnuitMid. 

4.05  to  0.0 
4.54 

0to6 
5.51 

6to0 
6.86 

6to7 
7.86 

7  too 

Found. 

8 

7.08 

Guaranteed. 
Found. 

8.8  to  4.1 
8.84 

4  to  5 
4.05 

10  to  IS 

8.77 

1  to8 
0.71 

••••j;^'- 

8.4 

8.0 

Guaranteed. 

8.5  to  8.8 
805 

8  to4 
8.68 

8  to  10 
0.01 

1  to8 
1.08 

6  to8 

Found. 

11. M 

6.76 

Guaranteed. 

8.8to4.1 
8.45 

4  to6 
4.10 

OtolS 
9.08 

1  to8 
0.08 

0 

0.94 

6.66 

Guaranteed. 

8.0  to  8.7 
8.57 

8.5  to  4.6 
4.88 

10  to  18 
0.84 

1  to8 
1.64 

1  to8 

Found. 

10.78 

1.1 

OuarantMd . 

8.00  to  8.0 
8.18 

8.5  to  8.6 
8.57 

10  to  IS 
0.0 

1  to8 
884 

1.0  to  8.7 

Found. 

18.84 

1.74 

Guaranteed. 

1.85  to  8.05 
1.48 

1.6  to  8.5 
1.78 

10  to  18 
085 

1  to8 
1.68 

1.6  to  8.7 

Found. 

11.41 

1.00 

Guaranteed. 

8.06  to  8.0 
8.15 

8  5  to  8.6 
8.01 

10  to  18      1 
0.88         1 

1  to  8 
1.8 

8.8  to  4.8 

Found. 

11.18 

8.48 

Guaranteed. 

8.7  to  4.5 
8.78 

4.5  to  5.5 
4.68 

8to0 
8.05 

1  to8 
0.44 

6.4  to  0.4 

Found. 

8.40 

5.44 

Guaranteed. 
Found. 

S.9to4.1 
8.66 

8.6  to  6 
8.81 

.......^.....  , 

'*"i'.is"" 

10  to  18 
10.78 

7to0 
6.19 
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586  Report  of  the  Oaemibt  of  the 

XX.    Results  of  Analyses  of  Commbbclax  Fbbtilizbbs  nf 


MANUFAOTURER. 

Trade  name  or 
brand. 

LocaUty  where 
sample  was  taken. 

j 

o  '^ 

DwUng  Fertilizer  Co.,  Pawtucket,  B.  L 

Animal    fertUU^r 
-special  L.  I 
brSdB. 

Greenport. 

15^ 

DwllDg  Fertillier  Co.,  Pawtucket,  R.  I. 

Animal   fertilizer 
-rpedal  L.  I. 
brand  C. 

Oreenport 

1584 

Darling  FertUlaer  Co..  Pawtacket,  R.  I.  ' 

Fertilizer  for  gar- 
dens and  lawns. 

Greenport. 

1580 

Darling  FertUber  Oo ,  Pawtucket,  R.  L 

Fine  ground  bone. 

Greenport. 

1585 

DaiUng  Fertilizer  Oo.,  Pawtucket,  R.  I. 

Pure       dlssoWed 
bone. 

15S8 

Darilng  FertlUzer  Oo .  Pawtucket,  R.  L 

The  summer  king 

Southdd. 

1557 

Gea  B.  Forrester,  New  York  city. 

O&bbage  manure. 

FlaUands. 

1490 

Geo.  R  Forrester,  New  York  dty. 

Oomp!ete    potato 
manure. 

Grayesend. 
Jamaica. 

1469 

ito« 

Great  Eastern  Ftrtillaer  Oo ,  RutUnd,  Vt 

General      garden 
special. 

Cutchogue. 

isas 

Great  Eastern  Fctlllzer  Oo  ,  Rutland,  Vt. 

VegeUble,      vine 
and    tobacco 
grower. 

Bridgehampton. 

1589 

HaOook  &  Duryee,  Mattltuck,  L.  I. 

Lupton's     potato 
fertUIsfr. 

MatUtuck. 

1556 

HaUock  A  Duryee,  MatUtuck,  L.  I. 

MatUtuck    ferUll- 
zer. 

MatUtuck. 

1555 

HaOook  A  Duryee,  MaUituck,  L.  I. 

Muriate    of    pot 
ash. 

MatUtuck. 

1567 

Hallook  A  Duryee,  MatUtuck,  L.  I. 

No.  1  for  potatoes. 

Mattltuck. 

1606 

• 

HaQoek  A  Duryee,  Mattltuck,  L.  I. 

No.  i  for  cabbage, 
cauliflower,  etc. 

MatUtuck. 

1596 

HaDoek  A  Duryee,  Mattltuck,  L.  I. 

No.«. 

Mattltuck. 

1568 
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Nbw  Yobk  Agbioultural  Expebimbnt  Staiion.        537 
New  York  State  fob  the  Spring  op  1894  —  {Continued). 


NiTROOEN. 

PHoarHoaro  Aoid. 

Potash 
soluble  in 

Ezpresited 

as 
nitrogen. 

Equivaleot 
to  ammonia 

Available. 

Insoluble. 

Total. 

water.  Ex- 
pressed as 
actual 
potash. 

GoAranteed. 
Found. 

8.7to4.6 
2.74 

4.5to55 
8.82 

""t.'s?"" 

""i'.a '" 

10  to  12 
12  74 

5to0 
5.47 

Gowmnteed. 

4  1  to4.95 
8.;!8 

5to  6 
8.92 

8  to  10 
8.48 

10  to  12 

Found. 

5.8 

3.18 

8.95 

Guaranteed. 
Found 

4.95  to  6.0 
8.80 

6  to  8 
4.03 

*"*o.o*"* 

""i'.io"" 

:otoi2 

11.2 

5to0 
5.8 

Guaranteed. 

8.8  to  4.1 
2.7  • 

4  to  5 
8.28 

2210  25 
21.43 

Found. 

0.06 

17.78 

Guaranteed. 

2.05  to2  9 
2.G8 

2.5  to  8.5 
2.f8 

14  to  10 
18.72 

10  to -8 
15  94 

Found. 

2.21 

Guaranteed. 
Found. 

8.8to4.1 
2.02 

4  to  5 
8.54 

""tM"" 

""iioo"" 

7t'>9 
9.28 

7  to  10 
0.52 

Guaranteed. 

4.7 
0.83 

5.75 
0.47 

5 
6.50 

7 

Found. 

050 

9.98 

Guaranteed. 

87 
4.05 

4.5 
5.64 

56 
0.0 

10 

Found. 

05 

11.58 

Guaranteed. 
Found. 

8.8to4.1 
8.14 

4to6 
8.81 

0to8 
0.44 

••"oloo*"' 

.  ,..^.^..... 

8  to  10 
8.07 

2.05  to  2.0 
2.04 

2.5  to  8.5 
2.48 

8  to  12 
8.84 

lto8    • 
1.18 

0to8 

Found. 

9.52 

0.94 

Guaranteed. 
Found. 

8.8  to  4.1 
8.88 

4to5 
4.1 

""am"' 

....._.... 

7to9 
0.04 

9  to  11 
11.42 

Guaranteed 

8.8  to  4.1 
8.01 

4to5 
.      4.88 

6to7 
5.46 

7to9 

Found. 

0  54 

0 

7.44 

Guaranteed. 

60.5 

FbUDd. 

52.4 

Guaranteed. 
Found. 

4.1  to  4.05 
4.08 

5  to  6 
4.95 

6to8 
702 

*""o,ii"" 

'"'i'.^"" 

0to8 
0.84 

Guaranteed. 

8.8  to  4.1 

8.78 

4  to  5 
4.68 

7to9 
6.66 

9  to  11 

Found. 

0.04 

7.0 

11.10 

Guaranteed. 

1.86  to  2.5 
1.06 

2to8 
2.01 

7  6  to  10 
7.07 

12  to  14 

Found. 

0.14 

7.21 

12.57 

68 
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* 

MANgFAOrqBBB: 

Trade  name  or 
braid. 

LooaUtj  where 
sample  was  taken.** 

1 

Hallock  &  Durjee,  MAttltuok,  L.  I. 

Special       garden 
ferUllzer. 

Mattltuck. 

16M 

UtAc  C.  HeadricUen,  JudaIoa,  L.  I. 

^ULr^^   '"" 

Jamaica. 

14M 

B.  H.  HeM  A  Bro.,  PhOadelpbla,  Pa. 

Keyftone   dlt- 
lolred       bone 
phosphate. 

MatUtttck. 

1M» 

Potato  and  truck 
manure. 

Mattltuck. 

iser 

Hubbard  &  Co.,  Baltimore,  Md. 

Farmer*'   I  X  L 
tuperphotphate 

F^ettcTlUe. 

18M 

Oriental     phoi- 
phate. 

Lysander. 

1888 

Hubbard  &  Co.,  BalU-nore,  Md 

Bo^al  ensign. 

I^y  Sander. 

1896 

Hubbard  &  Co.,  Baltimore,  Md. 

Standard    bone 
superphosphate. 

Lysander. 

18M 

Imperial  Guano  Co.,  Norfolk,  Va. 

L.  I.  special  for 
potatoes     and 
truck. 

Flatbush. 
Jamaica. 

1478 
1517 

Imperial  Quano  Co.,  Norfolk,*Va. 

Seven    per  cent 
guano  for  pota- 
ices. 

Flatbush. 

1478 

Imperial  Quano  Oo.,  Norfolk,  Va. 

Special  top^ress^ 
ing  for  spinach. 

Flatbush. 

1475 

Imperial  Guano  Oo.,  Norfolk,  Ya. 

Ten    per   cent 
guano  for  cab- 
bage and  early 
truck. 

FUtbush. 
Jamaica. 

1478 
1518 

F.  B.  Lalor,  DunnviUe,  Ont.,  Oan. 

Canada  hardwood 
ashes. 

Fairport. 

i«i 

Llebig  Manufacturing  Oo.,  Carteret,  N.  J. 

solved  bone. 

MoravU. 

1415 

Llebig  Bfanufacturing  Co.,  Carteret,  N.J. 

DioBolTed  bone. 

Moravia. 

1440 
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NlTROGBN. 

PMoamoRio  AoiD, 

Fotaah 
•oluttletai 

Ezpreoed 

aa 
nitrogen. 

EqulTalent 
toanunonla. 

Arailable. 

Inioluble. 

Total. 

water    Ex- 

prenedaa 

actual 

pouah. 

FouDd. 

8.8  to  4.96 
8.74 

4  to  6 
4.54 

11  to  18 
10.89 

....j.^..... 

"Yl.78*" 

8toS 
8.88 

Found. 

8.8  to  4.1 
8.86 

4to5 
8.86 

4to5 
5.98 

......^.... 

""i'.a"*' 

8  to  10 
18.18 

GoarMiteed 

0.88to1.«6 
1.06 

lto8 

1.89 

8toll 
10.48 

8to3 
1.88 

1  to3 

Found. 

1.88 

1.16 

Gunnuiteed. 
Found. 

8.5  to  8.8 
8.87 

8  to  4 
8.88 

6  to  10 
8.7 

"l.V**" 

...  -•-••• 

6to8 
6.88 

Found. 

1.66  to  8.5 

1 

8to8 
1.98 

7to9 
8.88 

1.5  to8 
8.84 

**"l0.68"' 

1.75  to  8.25 
8.18 

OoArnnteed. 

0.88  to  1.86 
1.8 

1  to  1.5 
1.58 

6  to  10 
8.88 

8to8 
8.84 

1.5to8 

Found. 

10.78 

1.58 

Guaranteed. 

86 
8.78 

8 
88 

9 

8.84 

1.5 
8.15 

8 

Found 

11.89 

8.61 

Guaranteed. 

1.65  to  8.5 
1.74 

8to8 
8.11 

9toll 
8.58 

lto8 
8.46 

8  to  8 

Found. 

10.96 

8.85 

Guaranteed. 
Found. 

4.1to4.W 
4.49 

6to6 
6.45 

7  to  8 

7.74 

....J.J...., 

*!' 10.66*** 

7to8 
9.58 

Guaranteed. 

6.75  to  6.6 
5.69 

7  to  8 
6.91 

7to8 
7.8< 

8to9 

Found. 

8  07 

9.fe9 

8.78 

Guaranteed 

8.8to0 
7.48 

10  to  11 

908 

6  to  7 

7.17 

lto8 
0.88 

8to4 

Found. 

7.4 

5.88 

Guaranteed. 

8.8  to  9 
7.98 

10  to  11 
9.61 

6to7 
6.55 

8to8 
8.88 

4  to  5 

Found. 

8.78 

5.78 

Guaranteed. 

5 

Found. 

8.99 

Guaranteed. 
Found. 

8  06t'>8.9 
8.88 

8.5  to  8.5 
8.7 

10  to  18 
10.09 

""o.ik"" 

'*"n.(w*"* 

8.5  to  3.5 
8.58 

Guaranteed. 

14  to  15.5 
14.85 

Foand. 

1.15 

'l*5.'40 
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MANUFACrrURER. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

i 

a 
|i 

1 

Liebig  BtaDufaotariDff  Co.,  Carteret,  N.  J. 

DissolTed    bone 
and  potash. 

MoraTU. 

14» 

Liebig  MannfaGfturing  Co.,  Carteret,  N.  J. 

High  grade  bone 
and  potash. 

MoraTU. 

14» 

Uebig  MaaufactariDg  Co.,  Carteret,  N.  J. 

Standard    phos- 
phate. 

Bioravla. 

14Sr 

Uebig  Mannfaoturiiig  Oo. ,  Carteret,  N.  J. 

T.   and    F.   bone 
and  potash. 

Moravia. 

1416 

Ll8ter*8  Agricultural  Chemical  Works,  Newark, 
N.  J. 

Ammoniated   dls> 
BolTcd    bone 
phosphate. 

Eoch«t*. 

im 

Litter's  Agrieultural  Cbemloal  Works,  Newark, 
N.  J. 

Cauliflower    and 
cabbage    fertil- 
izer. 

OraTeeend. 
Jamaica. 

1471 
14« 

N.  J. 

Celebrated  ground 
bone. 

New  Suffolk. 

15:1 

Ugnr'M  Agricultural  Chemical  Works,  Newark, 
N.  J. 

Harrest  Queen. 

Eochester. 

1446 
1606 

N.  J. 

Perfect. 

RoC^t^r. 

!£ 

Lister's  Agricultural  Chemical  Works,  Newark, 
N.  J.           • 

Potato  manure. 

Rochester. 
Flatlands. 
Jamaica. 
Bridgehampton. 

its 

14tt 
1588 

Lister^i  Agricultural  Chemical  Works,  Newark, 
N.  J. 

Potato  No.  2. 

Rochester. 
New  Suffolk. 

1446 
1601 

Lister's  Agricultural  Chemical  Works,  Newark, 
N.  J. 

Standard     pure 
bone  phosphate. 

Rochester. 

1447 

Lister's  Agricultural  Chemical  Works,  Newark, 
N.  J. 

Success. 

Rochester. 
New  Suffolk. 

1441 
1578 

Frederick  Ludlam,  New  York  city. 

A.  B.  F. 

Baiting  HoUow. 

1919 

Frederick  Ludlam,  New  York  city- 

Dragon's  tooth. 

Baittog  HoUow. 
Woodhaven. 

1518 
1560 
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KlTROOBN. 

PMOePHORIO  AOID. 

Potaah 
soluble  in 

Expreoed 

aa 
nitrogen. 

Eqairalent 

to 
ammonia. 

ATailable. 

Insoluble. 

Total. 

water.    Ex- 

preawdas 

actual 

potadi. 

QnnrsntMMl. 

18  to  15 
18.84 

8to4 
8.76 

Found. 

1.66 

16 

OnTmntocid- 

10  to  18 
10.64 

5to6 
4.86 

Found. 

1.7 

18.84 

QuAnntMd. 
Found. 

1.86to305 
1.86 

1.6  to  8.5 
1.66     ' 

10  to  18 
10.71 

....^.jj.... 

""ii'w"' 

8.5  to  8.5 
8.88 

Giuinuiteed. 

18  to  15 
18.08 

5to6 
6.17 

Found. 

1.84 

14JM 

Ovantnteed. 

1.8  to  8.06 
1.76 

8.8  to  8.5 

8.14 

OtolO 
0.11 

8to8 
8.68 

1.6  to8 

1.8 

Found. 

11.74 

Guaranteed. 
Found. 

8.7  to  4.1 
8.67 

4.5  to  5 
4.45 

7.5  too 
8.10 

""o'.M  *" 

....^.^.... 

7to8 
7.80 

Guarasteed. 

8.7  to  8.0 
8.67 

8.85  to  8.6 
4.45 

'"i'.ii"" 

*'*'6.ii"" 

18  to  14 
18.48 

Found. 

Guaranteed. 

1.86  to  1.65 
1.58 

1.5  to8 
1.86 

0.5  to  11 
0.80 

8to8 
1.84 

Found. 

8.85 

118.74 

Guaranteed 

186  to  1.66 
1.46 

1.5  to8 
1.77 

0.5  to  11 
0.87 

1.5  to  8.5 
8.06 

F&und. 

8.70 

1&06 

Guaranteed 

8.7  to  4.1 
8.60 

4.6  to  5 
4.47 

7.5  too 
7.58 

7  to8 

Found. 

0.06 

8  40 

7.86 

Guaranteed. 

1.8  to  8.5 
8 

8.8  to  8 
8.48 

0.86  to  11 
0.5 

""11.84"* 

4  to  5 

Found. 

1.84 

4.80 

Guaranteed. 

8.86  to  8.7 
8.86 

8.86  to  8.85 
8.87 

10  to  18 
0  65 

8to8 
8.69 

1.5  to8 

Found. 

18.61 

8.02 

Guaranteed 

1.88  to  1.65 
1.58 

1.5  to  8 
1.01 

0.5  to  11 
0.88 

""8!67**" 

8  to  8 

Found. 

11.85 

8.06 

Guaranteed 
Found. 

1.65  to  8.5 
1.61 

8to8 
1.05 

6  to  10 
7.84 

""4.88*" 

10  to  18 
1816 

8to8 
8.18 

Guaranteed. 
Found. 

8.8to4.1 
8.88 

4to5 
8.08 

7  too 
8.C8 

....J....... 

"ii'.io"" 

7to0 
8.10 
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MANUFACrURBB. 

Trade  name  or 
brand. 

Locally  where 
sample  was  taken. 

Station 

number. 

Frederick  LudUun,  New  York  dtj. 

Ground  bone. 

Baiting  Hollow. 

15fll 

Frederick  Ludlam,  New  York  aty. 

Kainit. 

Bridgehampton. 

U8? 

Frederick  Ludlam,  New  York  OMy. 

Sickle  brand. 

Baiting  HoUow. 

IW 

Mwes  FormuUk  nnd  Pentrlan  Qunno  Co.,  New 
York  aty. 

Cabbage  and  cau- 
liflower naanure. 

Flatlandt. 
Jamaica. 

1481 
1600 

Mapee  Formula  and  PeruTian  Onano  Oo.,  New 
York  City. 

Complete  manure 
for  light  soils. 

Flatlands. 
Jamaica. 

1480 
ISOl 

Mapes  Formula  and  Perurian  Quano  Co.,  New 
York  City. 

Com  manure. 

1581 

Mapee  Formula  and  PeruTian  Guuio  Co.,  New 
York  City. 

Economical    ma- 
nure. 

Bridgehampton. 

ISM 

Mapee  Formula  and  Peruvian  Guano  Co.,  New 
York  City. 

Potato  manure  — 
L.  L  speolai. 

FlatUnds. 
Mattttuck. 

1477 
15M 

Maryland  Fertilizer  and  Manufacturing  Co, 
Baltimore,  Md. 

Sangtton's  cereal 
and  plant  food. 

Falrport 

1400 

MiUer  Fertiliser  Co.,  Baltimore,  Md. 

Acid  phorphate. 

Moravia. 

1875 

MiUer  PertOiser  Co.,  Baltimore,  Md. 

Harvest  queen. 

Moravia. 

laM 

MlUer  rertUiser  Co.,  Baltimore,  Md. 

Huvtler    phot- 
pbate. 

Moravia. 

18S 

Mmer  Fertilizer  Co.,  Baltimore.  Md. 

Standard     super- 
ph'^sphate      of 

MoravU. 

18SS 

Milflom  Benderinff  and  Fertilizer  Co.,  Buffalo, 

N.  Y. 

Buffalo  fertUizer. 

Dundee. 

187« 
1S88 
1890 

Mlleom  Bendering  and  Fertaizer  Co.,  Buffalo, 
N.  Y. 

Cyclone  bone. 

Hamburgh. 

\m 

MUsoro  Bendering  and  Fertflizer  Co.,  Buffalo, 

N.  Y. 

Dissolved  bone. 

Dundee. 

laa 
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NiTBOonit. 

Phosphobio  Aoid. 

Potaah 
■oinble  in 

Bxprened 

as 
nitrogen. 

Equlralent 
to  ammonia. 

ATaflable. 

Insoluble. 

Total 

water.    Ex- 

preeeedaa 

actual 

potaah. 

-OuftnuitMd. 

8.5  to  8.8 
8.7 

8to4 
8.88 

5to7 
8.41 

18  to  85 
81.85 

FbOBd. 

17.84 

-QuftnmtMd. 



11  to  18 
18.06     • 

Found. 

-QUATEOtMd. 

10  to  18 
18.74 

....^.^.... 

18  to  14 
18.71 

1  to  8 

Found. 

0.98 

QUATMltMd. 

4.1  to  4.95 
4.6 

5to6 
5.58 

6 
6.8 

6to8 
8.09 

6  to  8 

Found. 

1.80 

6.69 

OuArnnteed. 

4.96  to  0.6 
586 

6to8 
6.87 

6  to  8 
6.68 

8toI0 
9.18 

6  to8 
7.07 

Found. 

8.56 

Onftnntfwd. 

8.7 16  4.1 
8.75 

4.5  to5 
4.55 

8tolO 
8.87 

10  to  19 
10.86 

6to7 

7.51 

Found. 

1.99 

GuAnntMd 

8.5  to  8.8 
8.7 

8to4 
8.88 

6  to8 
7.78 

StolO 
9.86 

StolO 
986 

Found. 

1.64 

-GunrantAod. 

88to4.1 
8.48 

4  to5 
4.88 

6  to8 
6.81 

7to9 
8.18 

Found. 

1.69 

7.9 

Gunranteed. 

lto1.«5 
1.85 

1.8Sto8 
1.64 

l6tol8 
9.56 

1  to8 
8.86 

8.85  to  8  5 

Found. 

18.41 

8.55 

Gunranteed. 

18  to  15 
18.88 

8to8 
1.18 

Found. 

14.56 

OunrantAed. 

ltol.65 
1.06 

1.85  to  5 
1.89 

10  to  18 
10.77 

1.5  to8 
0.68 

8.86to8 

F6und 

11.89 

888 

Guaranteed. 

0.8Stol.65 
0.96 

lto8 
1.17 

9  to  11 
9.98 

1  to  8 
0.56 

8.85  to  8 

Found. 

10.48 

8.84 

Guaranteed. 

8.86  to  8.7 
8.41 

8.85  to  8.86 
8.98 

10  to  18 
10.67 

1.5  to  8.5 
0.56 

8.85  to  3 

Found. 

11.88 

8.84 

Guaranteed. 
Found. 

1.85  to  8.8 
8.18 

8.85  to  4 

8.68 

9  to  19 

7.87 

1  to8 
8.99 

10  to  15 
10.86 

1.5  to  8.5 

1.81 

-  Guaranteed. 

8.5  to  8.8 
8.97 

8  to4 

4.81 

. 

88  to  85 

83.88 

Found. 

9.88 

14  6 

.,, 

Guaranteed. 
Found. 

11  to  18 
9.59 

1  87  to  8.87 
0.89 

18.87  to  15.87 
10.48 
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MANUFACTOBER. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

ii 

N.Y. 

Brie  King. 

Caoandaigua. 

1878 

ynaom  RenderiDg  aod  FertUlzar  Co.,  Buffalo, 

Potato,  hop   and 
tobaooo      phos- 
phate. 

Oanandalgua. 
Dundee. 
Church  vllle. 
Southold. 

1877 
1880 
1888 
1878 

MilK>m  Rendering  and  Fertilizer  Co.,  Buffalo, 
N»  Y. 

fertiUzer. 

Hamburgh. 

1881 

Mllsom  Rendering  and  FertUlter  Co.,  Buffalo, 
N.Y. 

Wheat,  oats  and 
barley    phos- 
phate. 

Dundee. 
ChurchTiUe. 

1878 
1888 

MoUer  A  Oo.  Bone  Worka,  Maspeth,  L.  I. 

Champion  No.  1. 

Canary. 
Jamaica. 
Pouthold. 
Cutchogue. 

1«S 
1608 
1660 
1600 

Moller  &  Oo.  Bone  Works,  Maspeth,  L.  I. 

Champion  No.  9. 

Cannrsie. 
Cutchogue. 

1488 

1681 

NaUonal  FertlUser  Co.,  Bridgeport,  Oonn. 

Ammonlated  bone 
superphosphate. 

Southold. 

167Y 

NaUonal  Fertilizer  Co..  Bridgeport,  Conn. 

Boot    fertniser  — 
potatoeSfOnions, 
etc. 

Queens. 
Southold. 

1886 
18n 

Padflc  Goano  Co . ,  New  York  OHy .    « 

Dissolved     bone 
phosphate     o  f 

Bochester. 

148r 

Pacific  Ouano  Co.,  Now  York  dtj. 

Nobffque  guano. 

1421 

Pacific  Guano  Co.,  New  York  Cltj. 

Soluble       Pacific 
guano. 

Rochester. 

1488 

Pottstown  Iron  Co.,  Pottttown,  Pa. 

Odorless    phos- 
phate. 

Jamaica. 

1486 

Preeton  Fertilizer  Co.,  Greenpolnt,  L.  I. 

Ammonlated  bone 
superphosphate 

Queens. 

1688 

Preston  Fertilizer  Co..  Greenpolnt,  L.  I. 

Csbbzge  and  cauli- 
flower fertilizer 

Queens. 

1688 

Pretton  Fertilizer  Oo.,  Greenpolnt,  L.  I. 

Potato  fertiliser. 

Greenpolnt. 

\m 
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NlTROODT. 

PBOaPBORIO  AOID 

Potash 
soluble  In 

Expressed 

as 
nitrogen. 

Equivalent 
to  ammonia. 

Available. 

InMluble. 

Total. 

water.    Ex- 
pressed as 
actual 
potash. 

OuarantMd. 
Found. 

0.88tol.e5 
1.42 

1  to2 
1.72 

8.45  to  10.45 
8.24 

2  to  4 
2.86 

10.45  to  14.45 
11.1 

1.9  to  2.1 
2.5 

Guaranteed. 
Found. 

2.05  to  8.8 
2.82 

2.5  to  4 
2.» 

8  to  11 
8.2 

1  to  2 
2.6 

9  to  18 
10.8 

4  to6 

8.96 

Guaranteed. 
Found. 

4.1  to  4.95 
8.19 

5  to  6 
8.87 

8  to  10 
8.16 

1  to2 
2.02 

9  to  12 
10.18 

6  to  6 
4.88 

Guaranteed. 
Found. 

1.25  to  8.8 
1.68 

1.5  to  4 
1.97 

9  to  10 
7.89 

1  to8 
4.^9 

10  to  13 
12.18 

2to8 
2.82 

QnarAnt.eed 

8.8  to  4.1 
8.56 

4  to5 
4.82 

9  to  10 
9.72 

6  to  8 

Found. 

6.64         1         8.16"" 

1 

6.12 

Guaranteed. 

4.1  to  4.95 
4.15 

1.65  to  2.5 
2.89 

5  to  6 
5.08 

] 

9  to  10 

8.84 

5  to7 

Found. 

6.7^                 8.05 

6.01 

Guarantee 

2to8 
2.9 

7  to  9 
9.71 

9  to  11 
10.97 

2  to  4 

Found. 

1.26 

2.55 

OnAF*nfAA<1 

8.8  to  4.1 
8.66 

4to5 
4.44 

^tolO 
9.97 

10  to  12 
10.78 

6  to  8 

Found. 

0.76 

6.15 

Guaranteed. 

12  to  16 
12.19 

)8tol8 
14.83 

Found. 

fi.U 

Guaranteed. 
Found. 

1.85tol.65 
1.47 

2.05  to  2.9 
2  56 

1.5  to2 

1.78 

5  to  7 

7.8 

9  to  14 
12.6 

2  to  8 
2.2 

•••*4.8"" 

Guaranteed. 
Found. 

2.5  to  8.5 
8.11 

8  to  11       ;        2  tn  8 
10.85        1           1  8 

10  to  14 
12.15 

2  to  8.5 
1.62 

Guaranteed. 

1 

9.7                    9.8 
6.69                  12.74 

19 
19  48 

Found 

GufM*anteed . 

2.5  to  8.8 
2.16 

8  to  4 
2.63 

9  to  11 

8.88 

* 

2  to  8 

Found. 

1.71 

10.59 

4.86 

Found. 

8.8  to  4.1 
8.52 

4to5 
4.27 

6to7 

6.47                   2.66 

.......^.... 

7to9 
6.58 

Guaranteed. 
Found. 

8.8to4.1 
8.18 

4to5 
8.86 

1 

7to9           

7.08                  1.08 

....J....... 

^8  to  9 
7.17 

69 
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MANUFACTURER. 

Trade  nam^  or 
brand. 

Locality  where 
sample  waa  taken. 

i 

The  Qaiimlplao  Co.,  pfew  York  City. 

Ammonlated  dla- 
•olyed  bone. 

Boche»ter. 
Lyons. 

1808 
1443 

The  QulODipiAO  Co . ,  Ne  v  York  City . 

Climax . 

Riehester. 
Lyons. 

1401 
1444 

The  Qainniplao  Co.,  New  York  City. 

Croat  brand  fi«h 
bone  and  potaah. 

East  Marion. 

1875 

The  QoinnlplAc  Co.,  New  York  City. 

Flahandpotaah. 

Greenport. 

1589 

The  Quhmipiac  Co.,  New  York  aty. 

Fiah     bone     and 
potaah 

Rocheater. 

1408 

The  QuinnlpiAc  Co.,  New  York  City. 

Market    garden 
manure. 

Jamaica. 

1607 

The  Quinnlplac  Co..  New  York  City. 

Mohawk. 

Rocheater. 

1899 

The  QalDDlpiAO  Co.,  New  York  aty. 

Pototo  manure. 

East  Marlon. 

UTS 

The  QolnnlpiAc  Co.,  New  York  Oitj, 

Potato  phoaphate. 

Rocheater. 

1400 

The  Qutamipiac  Co. ,  New  York  aty. 

Soluble  diaaolved 
bone. 

Rochester. 

1897 

Read  FerUllaer  Co.,  New  York  aty. 

High   grade   far- 
mer'a  friend. 

Southold. 

1547 

Read  Fertillaer  Co.,  New  York  Oty. 

New  York  State. 

MoraTla. 

1887 

Read  Fertfliaer  Co  ,  New  York  City. 

Standard     super- 
phoephate. 

MoraTla. 

1886 

Standard  Fertiliser  Co.,  Boeton,  Haaa. 

Bone  and  potaah. 

Rocheater. 

1484 

Standard  FertlUaer  Co.,  Boeton,  Haas. 

Potato     and     to- 
bacco fertUizer. 

Rochester. 

14S5 

Standard  guano. 

Rocheater. 

1490 
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HlTaOODT. 

Phosphoric  Slow. 

Potash 
soluble  tn 

Bzpre«ed 

as 

Equivalent 
to  ammonia. 

ATallable. 

Insoluble. 

Total. 

water.    Ex- 
pressed as 
actual 
potash. 

QQAranteed. 
FouDd. 

1.66  to  9.5 
1.89 

9to9 
9  91 

0tol9 
9.59 

lto9 
8.19 

10  to  14 
19.64 

9to8 
9.8 

Found. 

ltol.65 
1.28 

1.95  to  9 
1.58 

8  to  11 
6.19 

lto9 
8.88 

Oto  18 
11.06 

9to8 
9.06 

OiMrmnteed. 

8.8  to  4.1 
888 

4to5 
4.04 

8to6 
8.81 

5to8 
6.75 

8  to  5 

Found. 

8.44 

8.70 

Guaranteed. 
Found. 

9  05  to  9.9 
9.87 

9.5  to  8.5 
9.88 

4to6 
6.99 

9to8 
8.89 

6to0 
0.81 

4to6     • 
4.48 

Guaranteed. 
Vtound. 

1.66  tn  9.5 
1.88 

9to8 
9.98 

Oto  19 
9.88 

lto9 

8.67 

10  to  19 
19.0 

1  to  1.6 
1.65 

8.8to4.1 
8.68 

4to5 
4.84 

lto9 
1.48 

8toll 
9 

Oto  11 
11.86 

7to8 

Foiiod. 

9.86 

lto9 
8.09 

6.68 

Guaranteed. 
Found. 

0.88  to  1.65 
1.99 

7  too 
7.14 

6to9 
6.74 

8  to  11 
1106 

lto9 
1.94 

9  5to8.8 
9.89 

8to4 
90 

7toll 
10.8 

5to6 

Found. 

4.06 

5.79 

Guaranteed. 
Found. 

9.06  to  9.9 
9.19 

9.5  to  8.5 
9.67 

8toll 
8.61 

lto9 
8.68 

Oto  18 
19.94 

Sto4 
9.61 

Guaranteed. 

19  to  16 
10  63 

lto9 
8.40 

18  to  17 
14  05 

Found. 



Guaranteed. 
Found. 

8.8  to  4.1 
8.<6 

4to5 
8.06 

7to9 
7.47 

"*0.6"" 

""i'.ii"" 

7toO 
6.81 

Guaranteed. 
Found. 

1.96to90S 
1.45 

1.5  to  9.8 
1.70 

Oto  11 

8.86 

9to4 
1.64 

11  to  18 
10.5 

9to4 
1.76 

Guaranteed. 
Found. 

0.88  to  1.66 
1.09 

lto9 
1.94 

8  to  10 
7.96 

9to4 
1.18 

10  to  19 
0.14 

4to6 
8.94 

Guaranteed. 

8  to  19 

8.79 

4  to  5 
9.01 

19  to  17 
1163 

9.5  to  8.96 

Found. 

9.76 

Guaranteed. 
Found. 

9.05  to  9.9 
9.04 

9  5  to  8  5 
9.48 

8  to  11 
0.78 

lto9 
9.64 

Oto  18 
19  49 

8to4 
8.07 

Guaranteed. 
Found. 

1  to  9.6 
1.96 

1.96  to  8 
1.68 

8  to  19 
0.46 

9to8 
1.95 

10  to  15 
10.7 

9toS 
9.99 
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MANUFACTURER. 

brand. 

Localitf  where 
sample  was  taken. 

i 

s 

I.  P.  Thomas  &  Son,  PhUadelphIa,  Pa. 

Farmers'     choice 
bone  phosphate. 

lfi4S 

I.  P.  Thomas  &  Son,  Philadelphia,  Pa. 

Improved    super- 
phosphate. 

Queens. 

15^ 

I.  P.  Thomas  &  Son,  PhUadelphIa,  Pa. 

Queens. 
Ureenport. 

IMI 

r.  P.  Thomas  &  Son,  Philadelphia,  Pa. 

Tip  top  raw  bone 
phosphate. 

Greenport. 

1.40 

Ellsworth  TuthlU  &  Co.,  Promised  lAnd,  L.  I. 

Cutchogue     Far- 
mers' Club  ferti- 
lizer. 

Cutchogue. 

1M3 

Ellsworth  Tuthlll  ft  Co.,  Promised  Land.  L.  I. 

No.  1  fertilizer. 

Promised  Land. 
Mattituck. 

1545 

Ellsworth  Tuthill  ft  Co.,  Promised  Land,  L.  I. 

No.  2  fertUizer. 

1569 

Ellsworth  TuthQl  ft  Co.,  Promised  Land,  L.  I. 

Riyerhead    Town 
Agricultural  So- 
ciety fertUiz-r. 

Aquebogue. 

1541 

Ellsworth  TnthiU  ft  Co.,  Promised  Land,  L.  I. 

Special  fertUizer. 

MatUtuck. 

n^o 

TygertrAUen  FertiUxer  Co.,  Philadelphia,  Pa. 

Cabbage  manure. 

Flatbush. 
Jamaica. 

J4« 

1515 

T7Kert-Ailen  Fertilizer  Co.,  Philadelphia,  Pa. 

Popular     phos- 

BridgehamptoD. 

15M 

Tygert-Allen  FertOIzer  Co  ,  PhUadelphia,  Pa. 

Potato  manure. 

Flatbush. 

Hollls. 

Southold. 

Southold. 

FUtbuah. 
aoiiis. 

J486 
IMS 

Tygert-AUen  FertUlaer  Co.,  Philadelphia,  Pa. 

Speci»l  brand  po- 

1549 

Tygert-AUen  Fertilizer  Co.,  PhUadelphia,  Pa. 

T  e  n    per  cent, 
guano. 

1487 
15« 

Walker  FertUizer  Co.,  Clifton  Springs,  N.  T. 

Ammoniated  phos- 
phate. 

Clifton  Springs, 

146« 

Walker  FtortUIaer  Co  ,  Clifton  Springs,  N.  Y. 

Oliftcn. 

Clifton  Sprfaigs. 

\m 
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NiTROOKir. 

Phoaphorio  Acid. 

Potash 
soluble  in. 

Bzpressed 

as 
nitrogen. 

Equivalent 

to 
ammonia. 

Ayailable. 

Insoluble. 

Total. 

water.    £z 
pressed 
aotua 
potash. 

Found. 

1.65  to  8.5 
2.17 

2to8 
2.68 

9.6  to  11 
9.21 

lto2 
2.74 

2to4 

11.95 

3.68 

Fodnd. 

0.4  to  1.66 
0.74 

0.5  to  2 
0.89 

12  to  15 
12.46 

2to8 
1.18 

'"isVw*" 

Guaranteed. 
Found. 

S.5to8.8 

8.18 

8to4 
8.86 

9  to  11 
9.7 

lto2 
0.22 

6to8 

9.92 

6.or 

«tsmranteed. 
Found. 

2.8  to  4.1 
8.^ 

8to6 
8.92 

10  to  12 
8.92 

8to4 

1.18 

2to4 

10.06 

8.46 

Gnwaateed. 
Found. 

4.1 
8.84 

5 
4.66 

9 
7.79 

10 

0.77 

8.66 

10.74 

Guaranteed. 
Found. 

4.1 
4.43 

5 
6.87 

6 
7.65 

10 

1.10 

8.65 

9.64 

Guaranteed. 
Found. 

4.1 
4.46 

5 
6.41 

5 
8.18 

7 

1.70 

4.88 

7.14 

Guaranteed. 
Found. 

4.1 
4.43 

5 
687 

6 
6.12 

10 

7.6 

10.42 

O  u  aranteed 

4.1 
4.^6 

5 
6.17 

8 
6.29 

10 

>ound. 

1.10 

7.89 

9.64 

Guaranteed. 
Found. 

8.8  to  4.1 
3.93 

4to5 
4.79 

7to8 
7.64 

***'i;56*'*' 

9  to  10 
9.2 

6to6 
5.84 

Guaranteed. 

0  88  to  1.25 
1.06 

1  to  1.5 
l.«9 

6to8 
6.86 

9  to  11 
8.06 

2to8 

Found. 

1.2 

2.21 

Guaranteed. 

8.8to4.1 
8.8S 

4to5 
4.U 

6to7 
6.6 

9  to  10 
7.81 

9  to  10 

Found. 

1.21 

8.86 

Guaranteed. 
Found. 

2.05  to  2.9 
2.4 

2.5  to  8.5 
2.91 

6to8 
8.05 

*"  oiii*'" 

......J..... 

6to8 
6.66 

Qaaranteed. 

7.4  to  9 
7.64 

9  to  11 
9.27 

5  to6 
6.58 

8  to  9 
7.17 

5  to6 

Foond. 

1.59 

5.68 

Guaranteed. 

1.66  to  2.5 
1.7 

2to8 
2.06 

8to10 
8.89 

""i6;8*"' 

1  to  2 

Found. 

2.41 

1.6 

Guaranteed. 
Found. 

2.6  to  8.8 

2.87 

8  to4 
8.48 

10  to  12 
9.48 

'"o.H"" 

*'*  10.15*" 

2.6  to  8.5 
2.61 
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MANUPAOTURBR. 

brand. 

Locality  where 
tample  was  taken. 

i 

a 
1 

Walker  F«jrtUl«er  Oo.,  CUfton  Sprtagi,  N.  Y. 

Old  Plttabtirglu 

aifton  Springs. 

146a 

Walker  Fertillxer  Co..  CUftoa  Sprlngf,  N.  Y. 

Potato  and  vege 
table  guano. 

Clifton  Springs. 

14M 

Walker  FsrtUlser  Co.,  Cliftoo  Springs.  N.  Y. 

Pure  ground  bone. 

CUfton  Sprtogs. 

1«7 

Walker  FerUllier  Oo..  CUfton  Springs.  N.  Y. 

Victoria  bona 

CUfton  Springs. 

1466 

Walton  &  Wtam,  Wilmington,  Del. 

Diamond    soluble 
bone. 

Venice. 

1S74 

Walton  ft  Wann,  Wilmington,  Del. 

Plow  brand    raw 
bonephotpbate. 

Venice. 

1873 

Williams  &  Oark  Fertniier  CJo .  New  York  dtj 

Amerions  ammf>- 
niaced  bone  super 
phosphate. 

Rochester. 
Jamaica. 

14«7 
16&0 

Williams  A  aark  FertUiser  Go ,  New  York  cit  j. 

AmeHottfl    potato 
phosphate. 

Rochester. 
Jamaica. 

I4S1 
1519 

Wmfams  A  Clark  FerUiizer  Co..  New  York  dty. 

L.     I.      cabbage 
phosphate. 

Jamaica. 

15«1 

Williams  &  Clark  Fertiliser  Co..  New  York  dtj 

Potato,   hop   and 
tobacco  manure. 

Potato  phosphate 

Rocheiter. 

143^ 

Williams  &  dark  Fertiliser  Co..  New  York  oltj. 

Greenport. 

1636^ 

Williamsft  Clark  F^UIiser  Co..  New  York  dtj 

Prolific  crop  pro- 
ducer. 

Rochester. 

]4S» 

Wmiamsft  dark  FertUiser  Co  .New  York  dty 

Roial  bone  phos- 
phate.      *^ 

Rochester. 

142S 

Williams  A  Clark  Fertiliser  Co..  New  York  dty. 

Universal  am  no- 
nlated  dissolred 
bone. 

Rochester. 

u:fk 
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NrraoGCM. 

Pfosphorio  Aotd. 

Potash 
soluble  in 

Kzprened 

as 
nitrogen. 

FqulTalent 
to  ammonia. 

ATallable. 

Insoluble. 

Total. 

water.  Er- 

pressed  as 

actual 

potash. 

Fcmnd. 

1.66  to  2.5 
1.6 

8to8 
1.01 

8  to  10 
7.61 

8to8 
1.87 

10  to  18 
0.48 

8to4 
8.88 

Guaranteed. 
Fomid. 

8.Sto8.8 
S.19 

8to4 
8.66 

6  to8 
5.00 

""o'm"' 

'*"i\in'" 

7  to8 

8.77 

nn^r|mtf>6<) , 

8.7  to  4.5 
8.8» 

4.5  to  5.5 
4.78 

....^.^.... 

""iHii"' 

88 
81.1 

FVMllld. 

Guaranteed. 

0.88tol.66 
1.88 

1  to  9 
1.67 

8tolO 
7.08 

8to8 
8.68 

1.5  to  8  5 

Found. 

11  5 

106 

Guaranteed. 

18  to  15 
18.06 

1  to8 

8.71 

15  to  17 
15.70 

8.75  to  8.85 

Fouad. 

8.70 

Guaranteed. 
Found. 

8.8to3.7 
8.76 

8.75  to  8.85 
8.85 

OtoU 
7.01 

1  to  8 
4.18 

18  to  18 
18.08 

8.85to8.7S 
8.08 

Guaranteed. 
Found. 

8.6  to  8.8 
8.68 

8  to4 
8.18 

Otoll 
10.11 

1  to9 
8.k8 

10  to  18 
18.88 

8to3 
8.08 

Guaranteed. 
Found. 

8.5  to  8.8 
8.69 

8  to  4 
8.X7 

6  too 
7.41 

1  to8 
1.6 

7  to  11 
0.01 

6to6 
5.55 

Guaranteed. 

8.8  to  4.05 
8.80 

4to6 

8.51 

7to0 
7.68 

8  to  5 

Found. 

8.88 

11.06 

8.16 

Found. 

8.05  to  8.9 
8.10 

8.5  to  8.5 
8.66 

8toll 
8.1    ' 

1  to  8 

8.68 

0IO18 
11.78 

8  to  4 
8.81 

Gnaranteed. 

8.5  to  8.8 
8.66 

8to4 
8.88 

7  to  10 
6.06 

8  to  10 
7.08 

6to8 

Found. 

1.02 

5.80 

Guaranteed. 
Found, 

0.88  to  1.66 
1  56 

1  to  8 

1.88 

6to0 
7.74 

1  to8 

1 

7toll 
8.74 

1  to8 
1.88 

Guaranteed. 
Found. 

1.86  to  1.65 
1.80 

1.5  to  8 
1.60 

7to9 
7.86 

1  to8 

4.48 

8  to  11 
11.74 

8to8 
8.07 

Guaranteed. 
Found. 

1.66  to  8.5 
1.76 

8to8 
8.14 

8to11 
0.06 

1  to8 
8.48 

0to]8 
18.40 

8to8 
8.C7 
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ComposUion  of  fertilizers  as  guaranteed  by  maaujactyrersy  and  as 

parts  per 


MANUFACTURER. 

Trade  name  or 
brand. 

LccaUty  where 
sample  was  taken. 

i 

Armour  &  Co.,  Chicago,  01. 

Dissolved  bone. 

Oneida. 

1774 

Armour  ft  Co.,  Chicago,  lU. 

Pure  bone  meal. 

Oneida. 

177a 

Bowker  Fertfliser  Co.,  Boston,  Mass. 

Acid  phosphate. 

Altamont. 

1680 

Bowker  FertUlzer  Co.,  Boston,  Mass. 

Romulus. 

1658 

Bowker  Fertiliser  Co.,  Boston,  Mass. 

Ammoniated  dis- 
solved bone. 

OolumbiavUle. 
Farmer. 

1687 
1648 

Bowker  FertUfzer  Co.,  Boston,  Mass. 

Farm  and  garden 
phosphate. 

HaUs. 
be  Boy. 

1687 
178B 

Bowker  Fertnizer  Co.,  Boston,  Mass. 

Fresh     ground 
bone. 

PennTan. 

1678 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

HUlanddrUl. 

Farmer. 

1646 

Bowker  FertUlzer  Co.,  Boston.  Mass. 

Square  brand  bone 
and  phosphate. 

Ovid. 

1662 

Bowker  FertUizer  Co.,  Bostcn,  Mass. 

Stockbridge    cab- 
bage and  cauli- 
flower manure. 

SaranacLake. 

1612 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

Superphosphate 
with  potash. 

Altamont. 
LeRoy. 

16S1 
1761 

Bowker  Fertilizer  Co.,  Boston,  Mass. 

Sure  crop. 

OolumbiaviUe. 
Farmer. 

1668 
1647 

Bradlej  FertUizer  Co.,  Boston,  Mass. 

Farmers^    new 
method. 

Dresden. 
Avon. 

1660 
17K 

Bradley  FertUizer  Co.,  Boston,  Mass. 

Niagva     phos- 

Lyons. 
Avon. 

1708 
1754 

Bradley  FertiUzer  Co.,  Boston,  Mass. 

Patent  superphos- 
phate of  lime. 

Waterloo. 
Tusoarora. 

1640 
1760 
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ZERS  IN  NEW  YORK  STATE  FOR  THE  FALL  OF  1894. 
found  by  chemical  analysis  at  this  station.  Results  expressed  in 
hundred. 


NlTaOOBN. 

Pbosphobio  Acid. 

Potash 
soluble  in 
water.   Ex- 
pressed as 
actual 
potash. 

RetaU 

Expressed 

as 
nitrogen. 

Equiralent 
to  ammonia. 

AvaUable. 

InMluble. 

Total. 

selUnc 

price 

per  ton. 

Qiianuit46d. 

1.06to3.5 
1.74 

8to8 
8.11 

9  to  10 
8 

$16  00 

Pound 

"*8.88*" 

16.88 

ftuATAntood . 

8.5  to  8.8 
8.12 

8to4 
8.57 

"'5.W  ■* 

**i9.*i** 

84 
85  88 

$80  00 

Ifound. 

GUATMltfWd . 

11  to  18 
11.68 

18  to  15 
15.87 

• 

Found. 

8.76 

OuftPftntfMMl . 

11  to  18 
10.76 

lto8 
488 

18  to  15 
15.58 

lto8 
0.80 

$84  00 

Found. 

Guaranteed. 

1.66  to  8.5 
1.65 

8  to  8 
8 

8  to  10 
9.56 

10  to  18 
18.  e8 

8to8 
8.75 

$87  00 

Found. 

8.08 

88  00 

Guaranteed. 
Found. 

1.65  to  8.5 
1.75 

8to8 
8.18 

8ton 
9.88 

2to8 
8.66 

10  to  14 
18.89 

8to8 
8.78 

$87  00 
88  00 

Guaranteed. 

8.5  to  3.80 
8.25 

8to4 
894 

6to7 
6.7 

18  to  88 

18.67 

$80  00 

Found. 

11.87 

Guaranteed. 

8.05  to  8.9 
8.25 

8.5  to  8.5 
878 

8  to  10 
7.81 

10  to  18 
11.46 

8to8 
8.14 

$88  00 

Found. 

4.85 

Guaranteed. 

1.65to8.5 
l.fc5 

8to8 
8.24 

18  to  15 
17.08 

8to8 
8.88 

$80  00 

Found. 

5 

18.08 

Guaranteed. 

4.1  to  4.05 
4.88 

5to6 
5.66 

6to6 
6.96 

6to8 
8.81 

6to7 
6.88 

$48  00 

Found. 

1.85 

Guaranteed. 

10  to  18 
11.87 

18  to  14 
14.58 

lto8 
1.14 

* 

Found. 

8.81 

$80  00 

Guaranteed. 

0.85  to  1.65 
1.17 

1  to  8 
1.48 

8  to  10 
9.08 

10  to  18 
15.89 

lto8 
1.51 

$?5  00 

Found. 

6.87 

85  00 

Guaranteed. 

0.85  to  1.65 
1.84 

1  to8 
1.50 

8  to  10 

8.81 

10  to  18 
10.66 

8.15  to  8.85 
8.29 

♦ 

Found. 

8.85 

$87  00 

Guaranteed. 

0.85  to  1.65 
1.11 

1  to8 

1.84 

7to9 
8.68 

8  to  10 
10.48 

1.1  to  1.6 
1.67 

$86  00 

Found. 

1.80 

26  00 

GuarantfMHl 

8.05  to  8.9 
8.64 

8.5  to  8.5 
8.80 

8  to  10 
10.83 

10  to  12 
18.11 

1.5  to  8.5 
8.08 

$89  00 

Found.     • 

8.89 

80  06 

70 
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MANUI'AOTURER. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

1- 
as 

E.  B.  ChaplD,  Bocheeter,  N.  T. 

Sta«»dard    phos- 
phate. 

Rochester  T 

17» 

Chemical  Oo.  of  Canton,  Baltlmoro,  Md. 

Skaneateles. 

16« 

Chemical  Co.  of  Canton,  Baltimore.  Md. 

Ammonlated  bone 
superphosphate 

Skaneateles. 

1&» 

Chemical  Co.  of  Canton,  Balt'more,  Md. 

Ammonlated  bone 
superphosphate 

Skaneateles. 

I«^ 

Chemical  Co.  of  Canton,  Baltimore,  Md. 

Baker's      special 
grass  mixture. 

Penn  Yan. 

168S 

Chemical  Co.  of  Canton,  Baltimore,  Md. 

Dissolved  bone. 

1775 

Chemical  Co.  of  Canton,  Baltimore,  Md. 

Ontario. 

Penn  Yan. 

1C7» 

The  Chesapeake  Guano  Co.,  Baltimore,  Md. 

AlkaUne  dissolved 
btne. 

Tuscarora. 

1756 

The  caieeapeake  Qnano  Co.,  Baltimore,  Md. 

Ammonla*^edbone 

Lyons. 

1707 

The  Chesapealre  Quano  Co.,  Baltimore,  Md. 

Dissolved     bone 
phosphate. 

Lyons. 
Tuscarora. 

1706 
1757 

Guano      for     all 
crops. 

Lyons. 

1704 

The  Chesapeake  Guano  Co.,  Baltimore,  Md. 

New  York  special 
No.  1. 

Pitttford. 

1698 

The  Chesapeake  Guano  Co.,  Baltimore,  Md. 

New  York  special 
No.  2. 

Plttsford. 

1699 

The  Chesapeake  Quano  Co.,  Baltimore,  Md. 

Potato  grower. 

Lyons. 

1706 

Clark's  Cove  Guano  Co ,  New  Ycrk  city. 

King  PhUip  alka- 
line guaoo. 

HoUey. 

174S 

CleToland  Dryer  Co ,  Cleveland,  0. 

Forest    City    am- 
nionlated  super- 
phosphate. 

Bergen. 

i;cd 
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KiTROoni. 

Phospbobio  Aom. 

Potash 
soluble  in 
water.   Ex- 
pressed as 
actual 
potash. 

Retail 

Expreeaed 
as 

nitrogen. 

Equlralent 
to  ammonia. 

Available 

Insoluble. 

Total. 

seUloflT 
prioe 
per  ton. 

GnarMiteed. 
Found. 

1.66toS.6 

8to6 
1.56 

8  to  10 
8.10 

**'i!75*** 

"'i'.ii"' 

1.6  to  8.15 
8.85 

S«00 

avtfanteed. 
Found. 

1.6Sto8.5 

1.74 

8  to  8 
8.18 

8  to  10 
8.56 

8to  8 
1.(8 

10  to  18 
.0  44 

8to8 
8.8 

988  00 

Ooaranteed. 
Found. 

0.86  to  1.66 
0.97 

1  to8 
1.17 

1  to8 
1.04 

8  to  10 
8.69 

8  to  8 
8.t4 

$87  00 

8.49 

11.08 

Found. 

0.85  to  1.66 
0.86 

8  to  10 
8.85 

*"8.86"* 

''VoVsY*' 

4to6 
4.88 

S88  00 

Ounrantoed. 
Found. 

0.86  to  1.6) 
0.86 

lto8 
1.04 

9  to  11 
8.88 

11  to  18 
11.67 

8to  8 
8.88 

$88  00 

8.85 

Guaranteed. 
Found. 

18  to  15 
18.65 

8  to  8 
1.58 

15  to  18 
15.18 

918  00 

4.4  to  5.5 
4.86 

Guaranteed. 
Fdund. 

0.86  to  1.65 
1.08 

1  to8 
1.86 

8  to  10 
7.68 

8  to  8 
8.98 

10  to  18 
10.50 

$86  00 

Guaranteed. 

18  to  15 
14.17 

1  to  8 
0.18 

14  to  17 
14.8 

8  to  5 
8.78 

$88  00 

Found. 

Guaranteed. 
Found. 

0.85 
1.85 

1 
1.51 

8 
8.81 

"*i!M  '* 

**'io.W* 

16 
16.78 

**  10.64*' 

1 
1.84 

$81  00 

Guaranteed. 
Found. 

14 

16.18 

8 
0.61 

$84  00 

18  OO 

1 
1.89 

Guaranteed. 
Found. 

8.06 
8.64 

85 
8.;20 

9 
9.16 

'"i.'is"' 

$86  00 

Guaranteed. 
Found. 

l.S6to805 
8.5 

1  5  to  8.5 
1.88 

10  to  18 
10.99 

1  to  8 
0.78 

11  to  14 

:i  77 

8  to5 
8.86 

$86  00 

Guaranteed. 
Found. 

1.66  to  8.5 
8.06 

\V 

8  to  10 
8.06 

1  to8 
8.18 

9  to  18 
10.18 

8  to  8 
8.85 

$86  00 

Found. 

4.1 
4.81 

6 
6.11 

7 
7.83 

'"s.V" 

8 
8.04 

$88  00 

1.45 

Guaranteed. 
Found. 

1  to1.66 
1.59 

1.85  to  8 
1.98 

8  to  10 
5.98 

1  to8 
8.68 

9  to  18 
860 

8to8 
8.57 

$86  00 

On  ftmknf  tftfol 

1.65  to8.5 
8.84 

8to8 

8.81 

7  to9 
9.86 

8  to  10 
11.61 

1  to8 
1.80 

$30  00 

Found. 

8.85 
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manufacturer. 

Trade  name  or 
brand. 

LocaUty  where 
sample  was  taken. 

i 

OD 

E.  Frank  Ooe,  New  York  dty. 

Ammoniatedb'^ne 
BuperphoBphate 

Potsdam. 
Waterlo  >. 

161S 

im 

E.  Frank  Ooe,  New  York  dty. 

XXV  ammoniated 
bone  superphoe- 
phate. 

Potsdam. 
Dresden. 

1616 
1668 

F.  Frank  Ooe,  New  York  cl^. 

Matchless     grain 
fertUiaer. 

Potsdam. 

1611 

E   rrank  Ooe,  New  York  dty. 

Soluble  bone. 

Hayt's  Comers. 

1666 

Crocker  FertllJzer  and  Chemical  Co ,  Buffalo, 
N.Y. 

Ammoniated 
practical  super 
pbosphate. 

Fairport. 

in6 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 
N.  Y. 

Ammoniated  whe 
and  corn  phoe- 
phate. 

at  Farmer. 
Kendaia. 

1646 
1666 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 
a.  Y. 

Ammoniated  bone 
superphospl  ate. 

Medina. 

1760 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 

A  No.  1  bone-black 
and  potash. 

1788 

Ctocker  Fertilizer  and  Chemical  Co.,  Buffalo, 
N.Y.                                                                              ' 

Blood  and  animal 
matter. 

Brockport. 

1789 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 

r^.  Y. 

Cereal  phosphate 

HoUey. 

1745 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 
•N.Y. 

Crccker   phos- 
phate. 

HoUey. 

1744 

Crocker  Fertilizer  and  Chemical  Co. ,  Buffalo, 
W.Y. 

Dissolved   bone- 
black. 

Canandaigoa. 

ie» 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 
N.  Y. 

r~ 

Hanlon  Brothers^ 
specUl     phos- 
phate. 

Medina. 

1748 

Crocker  Fertilizer  and  Chemical  Co. ,  Buffalo, 
N.Y. 

New  riyal. 

Farmer. 
Kendaia. 

1644 
1667 

Crocker  Fertilizer  and  Chemical  Co.,  Buffalo, 
N.  Y. 

superphosphate. 

Fairport. 

1717 

E.  A.  CroBS,  N.  Parma,  N.  Y. 

King    superphos- 
phate. 

N.Parma. 

1788 
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NiTRoonr. 

Phobphgrio  AOIO. 

Potash 
soluble  in 
water.    Ex- 
pressed as 
actual 
potash. 

Retail 
aellinfir 

per  ton. 

Expresaed 

as 

Equivalent 
to  ammonia. 

Ayailable. 

Insoluble. 

Total. 

Qoaranteed 
Found. 

1.66to8.0e 
1.71 

t      2  to  2.5 
2.07 

8  to  10 
9.93 

1  to2 
8.05 

9  to  12 
11.96 

1.85 
1.84 

929  00 
2-  fO 

QnamntiHMl . 

1  to  1.5 
1.16 

1.26  to  1.75 
1.40 

9  to  10 
9.90 

1  to2 

4.20 

1 
1.21 

S26no 
25  00 

Foond. 

14.16 

QiiArftiitiOod . 

0.6  to  1 
1.3 

0.75  to  1  25 
1.45 

U  to  18 
10.15 

1  to2 
8.19 

1  to  1.5 
1.91 

925  00 

Foond. 

18.84 

Guaranteed 

12  to  15 
11.60 

2  to8 
8.88 

14  to  18 
15.48 

920  00 

Found. 

Ouaranteed. 
Found. 

0.85trtl.65 
1.04 

1  to2 
1.26 

8  to  10 
8.40 

1  to2 
2.02 

**  10.42'* 

1  to2 
1.27 

926  00 

Guaranteed 

2.06to«.9 
2.18 

2.5  to  8.5 
2.68 

10  to  18 
9.97 

1  to  2 
1.78 

1.6  to  2.7 
1.65 

960  00 
81  00 

Found. 

11.70 

Guaranteed 

2.9  to  8.7 
8.08 

8.5  to  4.^ 
8.7 

10  to  12 
9.15 

lto2 
1.62 

lto2 
1.24 

980  00 

Found. 

10.77 

Guaranteed. 

1.65to2.5 
1.88 

2to8 
2.22 

10  to  18 
10.24 

lto8 

8  to  10 
.      7.71 

10.24 

Guaranteed. 

8.26  to  9.90 
7.96 

10  to  12 
9.C6 

"  4.78*** 

*"7;87*** 

9  to  11 
12.10 

« 

Found. 

Found. 

0.85  to  1.66 
0.98 

1  to2 
1.19 

8  to  10 
9.07 

lto2 
1.89 

8.26  to  4.8 
2.59 

926  00 

10.46 

Guaranteed. 
Found. 

1.25to2.6 
1.27 

1.5  to8 
1.54 

10  to  18 
10.88 

lto2 
1.75 

1.6  to  2.7 
1.99 

928  00 

12.18 

Guaranteed . 

16  to  18 
16.89 

Found. 



Guaranteed 

10  to  12 
11.12 

lto2 
0.55 

8tn9 
8.96 

925  00 

Fcund. 

11.67 

Guaranteed 

lJ25to2.06 
1.28 

1.5  to  2.5 
1.56 

10  to  12 
10.05 

lto8 
1.85 

lto8 
1.86 

6to8 
6.42 

928  00 
28  00 

Found. 

11.90 

Guaran  teed 

6  to  5.76 
5.6 

6to7 
6.8 

6to7 
6.89 

lto2 
0.82 

940  00 

Found. 

6.61 

Gkiaranteed. 

2.05  to  2.5 
2.48 

2.5  to  8 
8 

7  to  9 
6.59 

9  to  11 
9.89 

2to8 
8.72 

927  00 

Found. 

2.8 
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MANUFAOTOBERS. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

1 

E.  A.  Gross,  N.  Parma,  N.  T. 

Parma  phosphate. 

N.  Parma. 

ITJT 

E.  A.  Cross,  N.  Parma,  N.  Y. 

Queen  phosphate. 

N.Parma. 

,m 

J.H.  Devliis,Utioa.N.  Y. 

J.  H  Derin's  phos- 
phate. 

Utica. 

177D 

John  FInster,  Bome,  N.  Y. 

Home  trade  bone 

Bome. 

ITW 

Great  Kastom  Fertiliser  Co.,  Butland.  Vt 

DiasolTcd  bone. 

VoorheesviUe. 

latt 

Great  Eastern  PertiUzer  Co.,  Butland,  Vt. 

English     wheat 
grower. 

Voorheesville. 

len 

Great  Eastern  Fertilizer  Co.,  Butland.  Vt. 

Grain   and  grass 
fertiliser. 

VoorheeevUle. 

104 

Ira  C.  Hal],.Farmer,  N.  Y. 

Farmer. 

16B0 

UeWjf  Blanufacturing  Co.,  Carterst,  N.  J. 

Dissolved  bone. 

Moravia. 

ion 

Liebig  Manufacturing  Co..  Carteret,  N.J. 

Dissolved     bone 
and  potash. 

MoravU. 

less 

Liebig  Manufaeturlng  Co.,  Carteret,  N.  J. 

High  grade  bone 

Moravia. 

1621 

Lleblg  Manufacturing  Co.,  Carteret,  N.  J. 

Standard    phos- 
phate. 

Moravia. 

161S 

Liebig  Manufacturing  Co.,  Carteret,  N.  J. 

T  and  F.  bone  and 
potash. 

Moravia. 

16^ 

LtPter's  Agricultural  Chemical  Works,  Newark, 
N.  J. 

solved  bone. 

Halls. 

1688 

Lister's  Agricultural  Chemical  Works,  Newark, 

N.  J. 

Animal  bone  and 
potash  No.  1. 

Bochester. 

17«7 

Lister's  Agricultural  Chemical  Works,  Newark, 
N.  J. 

Animal  bone  and 
potash  No.  8. 

Bocheeter. 

1709 
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NmioeBN. 

Fhosphorio  Acid. 

Potash 
soluble  in 
water.  Ex- 
pressed as 
actual 
potash. 

RetaU 

Ezprened 
as 

nitrogen. 

Equiralent 

to 
ammonia. 

Available. 

lofloluble. 

Total. 

selling 

price 

per ton. 

Ouanuitecd. 

0.85  to  125 
2 

1  to  1.5 
2.48 

7to8 
7.07 

8  to  10 
9.19 

2to8 
8.85 

$82  00 

Found. 

2.18 

<iiiaranteed. 
Found. 

1.2Stol.65 
2.06 

1.5  to  2* 
2.49 

7to9 
6.92 

"'i'.9k"' 

9toll 
9.86 

2to8 
8.57 

$24  00 

Guaranteed. 
Found. 

2.5  to  8.8 
2.46 

8  to4 
2.97 

7to9 

7.64 

lto8 
1.18 

*"8.66"* 

2to8 
8.86 

$28  00 

^fuanintcod 

2.5  to  8.8 
1.84 

8  to4 
1.62 

8  to  12 
6.82 

lto8 
1.71 

8to8 
1.88 

$500 

Found. 

9.58 

Guanmtf^d 

18  to  15 
11.88 

$17  00 

Found. 

8.48 

14.81 

Guaranteed 

0.85  to  1.65 
1.06 

1  to2 
1.28 

8tol2 

8.68 

ItoS 
8.08 

8to4 
8.8 

$80  00 

Found. 

loVtf" 

Guaranteed. 
Found. 

2.5  to  8.8 

2  17 

8to4 
2.68 

8  to  12 
852 

1  to8 
1.04 

"'i'.w*' 

8to4 
8.48 

$%00 

Guaranteed. 
Found. 

0.6  to  0.65 
0.66 

0.6  to  0.8 
0.80 

48to6 
566 

......^... 

"^iln" 

46to5 
8.8 

$20  00 

Gnaranteed 

14  to  15 
15.17 

$700 

Found . 

0.99 

16.16 

Guaranteed. 

18  to  15 
12.72 

8to4 
8.86 

$22  00 

Found . 

1.17 

14.48 

Guaranteed 

10  to  12 
11.56 

5  to  6 
8.67 

$22  00 

Found . 



.......... 

18.87 

Guara«*teed. 
Found. 

1.26  to  2.05 
1.81 

1.5  to  2.5 
1.59 

10  to  12 
11.14 

■'i.'ii'" 

"ww*" 

8.5  to  8.5 
824 

$25  00 

Guaranteed 

18  to  15 
18  95 

5  to  6 
8.86 

$24  00 

Found. 

0.68 

14.58 

G  aranteed^ 

.08  to  2.05 
2 

2.2  to  2.5 
2.42 

9  to  10 
8.88 

2to8 
2  52 

1.5  to  8 

1.86 

$27  00 

Found. 

11.4 

Guaranteed.: 
Found. 

9  to  11 
10.99 

lto1.5 
0.80 

6to7 
4.97 

$26  00 

11.29 

Gii<wanteed. 

10  to  12 
11.21 

lto2 
0.44 

8to5 
8.9 

$24  00 

Found. 

11.68 
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MA.NUFACrrURRR. 

T^de  name  or 
Imtnd. 

Locality  where 
sample  was  taken. 

1 

Ltator'8  A«rloii]tiiral  Chemloftl  Works,  Newark, 
N«  J. 

Crescent   bone 
du*t. 

Bocheeter. 

1768 

Lifter's  Agrlcnlturml  Chemloal  Works,  Newark. 
N.J. 

Perfect.   ' 

16» 

Liter's  Agricultural  Chemical  Works,  Newark, 
N.  J. 

Plain  dissolved 
bone-black. 

Brockport. 

1742 

Lister's  Agricultural  Chetnlcal  Works,  Newark, 
N.  J. 

Pure  bone  super- 
nbosphate  of 

Pittaford. 

17  0 

LMer's  Agricultural  Chemical  Works,  Newark, 

Success. 

Pittsford. 

1701 

Lonergan  &  Uringstone,  Albany,  N.  T. 

Albany. 

1635 

Frederick  Ludlam,  New  York  dty. 

A.  B.  F. 

Fairport. 

1715 

Frederick  Ludlam,  New  York  city. 

Cereal. 

Moravia. 

1617 

Frederick  Ludlam,  New  York  dty. 

Dragon's  tooth. 

Fairport. 

1714 

Frederick  Ludlam,  New  York  dty. 

Sickle. 

Moraria. 

1615 

Mapes  Formula  and  Peruvian  Quano  Co.,  New 
York  dty. 

Complete  manure. 

Honeoye  Falls. 

17S1 

Maryland  Fertilizing  and  Manufacturing  Co., 
Baltimore,  Md. 

AlkaUnebone. 

Fairport. 

17U 

Maryland  FyurtUlsIng  and  Manufacturing  Co., 
Baltimore,  Md. 

Tornado. 

Fairport. 

1718 

Michigan  Carbon  Works,  Detroit,  Mich. 

Homestead. 

Ovid. 

Honeoye  Falls. 
Tusoarora. 

1664 
)7« 
1758 

Michigan  Carbon  Works,  Detroit,  Mich. 

Jarves'  drill  phos- 
phate. 

Ovid. 

lt63 

MiUer  Fertilizer  Co..  Baltimore,  Md. 

Harvest  Qufen. 

Moravia. 

16!8 
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NiTROOBN. 

PHosPBoaio  Acid. 

PoUsh 
soluble  In 
water    Ex- 
pressed as 
actual 
potash. 

ReU<l 

Expressed 

as 
nitrofcen 

Equivalent 

Available. 

Inso:uble 

Total. 

seUins 

prloe 

per  ton. 

Guaranteed. 
Found. 

2.25  to  8.1 
2.84 

2.76to8.:5 
8.45 

"'i'.79" 

"iiVis" 

11  to  18 
18.91 

$38  00 

Ouftranteed* 

1.26  to  1.65 
1.8 

].5to2 
2.18 

9.5  to  U 
10.09 

*"2!28*" 

2to8 
2.07 

$25  00 

Fuuud. 

12  87 

Guaranteed . 

IS  to  16 
18.69 

$24  00 

Found. 

18.69 

Guaranteed. 

2.85  to  2.7 
2.61 

2.86  to  8.26 
8.04 

10  to  17 
9.21 

2to8 
8.15 

1.5  to  2 

1.86 

$29  CO 

Found. 

12.J6 

Guaranteed. 
Found. 

1.25  to  1.65 
1.7 

1.5  to  2 
2.06 

9.5  to  11 
9.9 

"*2.44"" 

-12.84    ■ 

2  to  8 
2.02 

$27  00 

Guaranteed. 

8.7  to  4.5 
4.89 

4.5  to  6.5. 
6.91 

8to9 
8.8d 

10  to  11 
17.18 

$5  00 

Found. 

8.86 

Guaranteed. 
Found. 

1.66  to  2.6 
1.69 

2to8 
2.06 

8  to  10 
10.69 

*"2;46*" 

10  to  12 
18.15 

2to8 
2.55 

* 

Guaranteed. 

0.86  to  1.66 
0.95 

Ito  2 
1.15 

8  to  10 
10.18 

10  to  12 
12.88 

lto2 
1.16 

$26  00 

Found. 

2.65 

Guaranteed. 

8.8to  4.1 
8.6 

4to  5 
487 

7to9 
9.78 

7  to  9 
6.68 

• 

Found. 

1.77 

11.6 

Guaranteed. 

10  to  12 
11.22 

12  to  14 
14  91 

Ito  2 

1 

$2i00 

Found. 

8.69 

Guaranteed. 

8.8  to  4.1 
8.78 

4to5 
4.59 

8  to  10 
8.40 

10  to  12 
11.4i 

4tn5 
4.95 

$41  00 

Found. 

8.02 

Guaranteed 

11  to  15 
11.95 

Ito  8 
0.84 

"Yi'w" 

8to4 
8.74 

• 

Found. 

Guaranteed. 

0.4  to  0.8 
0.51 

05tol 
0.61 

10  to  15 
11.91 

lto2 
1.19 

8to4 

88 

* 

Found. 

18.1 

Goaraateed. 

186  to  2.6 
2.08 

2.25  to  8.15 
2.46 

8toll 
9.57 

0.6 1'*  1.5 
0.81 

1.6  to  2 
1.58 

$80  00 
80  00 
28  00 

Found. 

9.88 

Guaranteed. 

1  to  1.65 
1.50 

1.25  to2 
1.56 

8  to  9 
9.46 

2to8 
1.4i 

10  to  12 
10.88 

$27  00 

Found. 

Guaranteed. 

1  to  1.65 
1.1 

1.25  to2 
1.88 

10  to  12 
10.78 

1.5  to  2.5 
1.17 

2.25  o  8 
2.86 

$4  00 

Found. 

11.96 

71 
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■ 

manufacturer. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

Stitlon 

number. 

MUler  FertiUzer  Co.,  Baltimore,  Md. 

Home  Rule. 

Farmer. 

1649 

MiUer  Fertilizer  Co.,  Baltimore,  Md. 

Pure  bone  meal. 

Farmer. 

1C51 

Mllsom  Renderlns  and  Fertilising  Co.,  Buitalo, 

Buffalo  ferrillzer. 

Ovid. 
Penn  Yan. 

1061 
16M 

Milsom  Rendering  and  Fertilizing  C}.,  Buffalo, 

Buffalo  guano. 

Romulus. 

less 

Milsom  Rendering  and  Fertilizing  Co.,  Buffalo, 

N.  Y. 

Cyclone     bone 
me&l. 

Canandalgua. 

169t 

MOsom  Rendering  and  Fertilizing  Co.,  Buffalo, 
N.  Y. 

Dssolved    bone- 
black. 

Honeoye  Fftlls. 

1:3  J 

Mllsom  Rendering  and  FertUizing  Co.,  Buffalo, 
N.  Y. 

PoUto,   hnp    and 
tobacco  f  ertillzV 

Honeoye  Falls. 

1T33 

Mllsom  Rendering  .and  Fertilizing  Co.,  Buffalo, 
N.Y. 

VegetaHie    bon«* 
fertUizer. 

Lyons. 

1T09 

Milsom  Rendering  and  FertUfz'ng  Co.,  Buffalo, 
N.Y. 

Wheat,  oat  8  &  bar 
ley  phospoate. 

Waterloo. 

RODiUlUS. 

1639 
ItM 

L.  Mlttenmaier,  Rome,  N.  Y. 

Pride  of  America 

Rome. 

1771 

Niagara  FerUlIzer  Co.,  Buffalo,  N.  Y. 

Niagaira    whtat 
producer. 

Parma. 

173i 

Oakfleld  Fertilizer  Co.,  Oakfleld,  N.  Y. 

Domestic. 

Victor. 

1:03 

Oakfleld  Fertilizer  C^.,  Oakfleld,  N.  Y. 

Golden  Sheaf. 

Victor. 

170i 

Pacific  Guano  Co.,  New  York  city. 

Bone  and  potash. 

LeRoy. 

1785 

Pacific  Guano  Co.,  New  York  city. 

Dissolved    bone- 
black. 

Reed's  Corners. 

1695 

Pacific  Guano  Co.,  New  York  city. 

Nobusque  guano. 

Reed's  Comers. 

1694 
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KiTKOOBZf. 

Phobphobio  Aoid. 

PoUtb 

soluble  In 

water.  Ex- 

preasedas 

actual 

potatb. 

Retail 

Ezprf'B'ed 

aa 
nitrogen. 

Equivalent 
to  ammonia. 

ATaUal>le. 

Insoluble. 

Total. 

selling 

price 

per  ton. 

Oaaranteed . 

0.85 to  i.e5 
0.88 

lto2 
1.00 

9t.ll 
9.87 

lto2 
0.77 

2.6  to  8 
2.52 

$^5  00 

Found. 

lOU 

Ooaranteed. 
Found . 

8.9to4.l 
8.81 

4tn5 
4.85 

20  to  28 
22  06 

$30  00 

813 

18  9S 

Guaranteed. 
Found. 

1.85  to  8.3 

4.04 

2.25  to  4 
2.47 

9  to  12 
8.t»4 

ItoS 
2.X8 

10IO15 
10  9^ 

1.6  to  9.6 
1.42 

$80  00 
25  00 

Guaranteed. 
Found. 

0.86  to  1.86 
1.1 

lto2 
1.8J 

10  to  12 
9.08 

1  to8 
1.99 

11  to  15 
11.17 

lt02 
1.22 

$28  00 

Guaranteed . 

2.5  to  8.8 
2.75 

8to4 
884 

'"i'.ii" 

'*'l8  4V** 

2ito25 
26  55 

$32  00 

Found. 

fi  1 1  mran  t4wd 

16  to  18 
16.65 

$24(0 

Found . 



0.24 

16.69 

. 

Ouaranteed. 
Found. 

2.05  to  8.8 
1.94 

2.5  to  4 
2.85 

» 

8  to  11 
9  12 

lto2 
2.  5 

•   9  to  IS 
11.87 

4  to  6 
4.74 

$>2  00 

Huaranteed. 
Found. 

4.1to5 
8.M 

5tn6 
4.81 

8  to  10 
8.47 

lto2 
1.87 

9  to  12 
10.64 

5to6 
6.05 

$88  00 

Guaranteed. 
Found. 

1  to  8.8 
1.2i 

1.2U0  4 

1.48 

9  to  10 

7.7 

lto8 
2.03 

10  to  18 
9.76 

2to8 

2.14 

$27  00 
28  00 

Guaranteed . 

1  65  to  8.8 

1 

2  to  8 
1.22 

6to9 
2.88 

8to6 
4.03 

$80  00 

Found. 

1.61 

1.81 

Guaranteed 

1.25  to  2.05 
1.51 

1.6  to  2.5 
1.8S 

8  to  10 
9.7 

itoa 

2.88 

4  to  6          '^f^  f^ 

Found. 

12  59 

8.28 

Ou%ranteed. 
Found. 

1.65  tn  2.5 
1.94 

2  to  8 
2.85 

8*o'0 

8.16 

1  to2 
8.46 

9  to  12 

11.62 

1.08tol.62 
l.t6 

$28  00 

Guaranteed. 
Found. 

1  25  CO  2.05 
l.«6 

1.5  to  2  5 
1.51 

7to9 
9.2 

lto2 
0.78 

8  to  11 
9.98 

1.9  to  2  45 
2.91 

$26  00 

Guaranteed 

10  to  12 
9.21 

2.15  to  8  25 
2.41 

$22  00 

hound. 



1.47 

10.68 

Guaranteed . 

16  to  18 
16  79 

• 

l>ound. 

0.15 

16.94 

Guaranteed    1.15tol.6> 

1.4to2 
1.50 

9  to  12 

.    8.71 

"i.ii"' 

2  to  8 
2.21 

* 

Found.                 1.4 

11.12 
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MANUFAOrURKR. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

1 

|i 

1 

FAdflo  euADO  Go.,  New  York  city. 

Soluble       Pacific 
guano. 

Reed's  Comers. 

1090 

A.  Petenom  Penfleld,  N.  Y. 

Penfleld  fertilizer. 

Penfleld. 

mi 

Moro  PhUUpi  Cbemloal  Oo.«  Philadelphia,  Pa. 

0  and  O  complete 
fertilizer. 

OTid. 

1C80 

Moro  PhUlipa  Chemical  Oo.«  Philadelphia,  Pa. 

Dino'ved      phos- 
phate. 

Ovid. 

1689 

Moro  PhilUpe  Chemical  Co.,  Philadelphia,  Pa. 

Eureka       potato 

ATon. 

17M 

Eureka        wheat 
phosphate. 

ATon. 

]7» 

Moro  Philllpa  Chemical  Co.,  Philadelphia,  Pa. 

Farmers'      phos- 
phate. 

PennYan. 

irs 

Moro  PhiUipi  Chemical  Co.,  Philadelphia,  Pa. 

Kinne's    selected 
fertilizer. 

Orid. 

16B» 

Moro  Phillipa  Chemical  Co.,  Philadelphia,  Pa. 

Soluble    bone 
phosphate. 

P«nn  Yan. 
Oanandalgua. 

1«7S 
1000 

Moro  PhlUipa  Chemical  Co.,  Philadelphia,  Pa. 

Special  fertUizer. 

Farmer. 

lew 

Moro  Phillips  Chemical  Co.,  Philadelphia,  Pa. 

Yates  county  fer- 
tilizer. 

PennYan. 

1074 

Wm.  W.  Phippt,  Albion,  N.  Y. 

Ammoniated  die- 
solTed  bone  with 
potash. 

Albion. 

17«7 

Wm.  W.  Phlppe,  Albion.  N.  Y. 

Potato,  corn,  fruit 
and  ylne  fertili- 
zer. 

Albion. 

1748 

Wm.  W.  Phlppe,  Albion,  N.  Y. 

Superphosphate 
with  potash. 

Albioo. 

1740 

Qninnipiac  Co.,  New  York  city. 

Ammoniated  dis- 
solved bone. 

Benton. 

106B 

Quinnipiac  Co.,  New  York  city. 

Sodua. 

m8 
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NrreooBK. 

Phosphorio  Aotd. 

Potaeh 
■oluble  In 
water.   Ex- 
pressed ac 
actual 
potash. 

Retail 

Bzpreseed 

at 
nitrogen. 

Equivalent 

to 
ammonia. 

▲vaiUble. 

Insoluble. 

TotaL 

selling 
per  ton. 

Ooanntead. 
Fouiid. 

9.06  to  8.9 
8.88 

8.5  to  8.5 

8.77 

8  to  10 
9.06 

***8.64"* 

11  to  14 
18.Q0 

1.5  to  8.5 
1.88 

• 

OuAraiiteed. 
Found. 

4.1  to  5 
8.67 

5to6 
8.18 

10  to  18 
8.88 

"*4;74*** 

18  to  15 
18.6i 

4tA5 
5.88 

$30  00 

Found. 

1  to  1.65 
0.64 

1.85  to8 
0.78 

8  to  10 
9.51 

lto8 
0.74 

9  to  18 
10.86 

1.85  to8 
8.01 

$85  00 

nnaranteed. 



18  to  15 
18.94 

lto8 
1.88 

14  to  17 
15.86 

$SO00 

QffArAntood 

10  to  18 
11.85 

lto8 
1.5 

5.5  to  6.5 
4.98 

$80  00 

Found. 

118.75 

GiianiiitMd 

9  to  11 
9.69 

lto8 
1.68 

10  to  18 
11.87 

8to4 
8.4 

$88  00 

Found 

Qnftrantaed. 
Fbund. 

0.88  to  1.65 
0.84 

lto8 

1.08 

7to9 
8.8 

lto8 
0.68 

8.8V" 

lto8 
1.85 

$90  00 

OnarAntood. 

1  to  1.65 
0.94 

1.85  to8 
1.14 

8toil 
9.59 

11  to  14 

12.48 

8.5  to  8.5 
8.06 

$?5  00 

Found. 

8.89 

AtlATABteAd 

14  to  17 

14.8 

lto8 
1.63 

*'l6*48** 

$17  00 
18  00 

Found 

Ouaranteed. 
Found. 

1.85  to  8.7 
1.75 

8.85  to  8.85 
8.18 

9tol0 
9.89 

lto8 
1.84 

10t'>18 
11.88 

4  75  to  5  75 
4.74 

$?9  00 

Ouaranteed. 
Found. 

•1  to  1.65 
0.94 

1.85  to  8 
1.14 

9  to  11 
9.85 

8to8 
8.17 

11  to  14 
11.58 

8.5  to  8.5 
8.» 

$85  00 

Guaranteed. 

0.85  to  1.66 
0.98 

lto8 
1.18 

9  to  11 
11.81 

11  io  18 
18.07 

8to4 
8.45 

$98  00 

Found. 

0.86 

Ouaranteed. 

8.05  to  8.90 
1.94 

8.5  to  8.5 
8.85 

8  to  10 
9.99 

9toll 
18.44 

7to9 
6.85 

$86  00 

Found. 

8.45 

Guaranteed. 

11  to  18 
14.1 

18  to  15 
14.56 

8to4 
1.91 

$84  60 

Found. 

0.46 

Guaranteed. 
Found. 

1.65  to  8.5 

8to8 
8.78 

9tol8 
9.64 

lto8      1    10  to  14 
8.69       1       18.88 

8to8 
8.C8 

$89  00 

Guaranteed. 
F6und. 

1  to  1.66 
1.78 

1.85  to8 
8.08 

8  to  11 
7.71 

lto8      j     9tAl8 
8.88              10.99 

8to8 
8.08 

$87  00 
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MASUFACrUBBR. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

Qnlniiipiac  Co.,  New  York  city. 

Cross    fish    bone 
and  potash. 

LeBoy. 

ITM 

Baala  Fertilizer  Go.,  Baltimore,  Md. 

Acid  phosphate. 

PennYan. 

1«0 

Betd  Fertflixer  Co.,  New  York  city. 

Farmers'  friend. 

Webster. 

ITSl 

Bead  FerUUser  Co ,  New  York  city. 

Farmer. 

16« 

Bead  Fertiliser  Co.,  New  York  dty. 

New  York    State 

Webster. 

im 

Bead  FertOiser  Co.,  New  York  city. 

Standard      phos* 
phate. 

Websttr. 

17» 

John  S.  BeeM  &  Co ,  Baltimore,  Md. 

Challenge      crop 
grow«»r. 

Niles. 

\m 

John  8.  Beeae  &  Co.,  Baltimore,  Md. 

f>own  bone  ph  s- 
phate  and  pot- 
ash 

Sodus. 

17» 

John  8.  Beeee ft  Co.  Baltimore,  Md 

Elm    bone  phoe- 
phate. 

Gage. 

.    IM 

John  8.  Beeee  &  Co.,  Baltimore,  Md. 

Ha'f  and  half. 

Niles. 

1«N 

John  8.  Beeee  ft  Co.,  Baltimore,  Md. 

Pilgrim. 

Sodus. 

m9 

John  8.  Beeee  ft  Co.,  Baltimore.  Md. 

Wheat  special. 

Niles. 

im 

Booheeter  FertOixer  Co.,  Bocheeter,  N.  Y. 

Blood    and   bone 
guano. 

Dresden. 

1660 

Bocbeeter  Fertiliser  Co.,  Bocheeter,  N.  Y. 

Blood    and   bone 
guano  XX. 

Webster. 

17;4 

Bocheeter  Fertiliser  Co. ,  Bocheeter,  N.  Y. 

Genesee  guano. 

Webster. 

17S6 

Isaac  C.  Smith,  OolnmbiaTille,  N.  Y. 

John      Smith's 
super-phosphate 

ColamUsTille. 

1666 
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NlTBOOBN. 

PH06PH0RI0  Acid. 

Potash 

soluble  in 

water.   Ex- 

pre»s«>d  as 

actual 

potash. 

Retail 

Ezpresaed 

as 
nitrogen. 

Equivalent 

to 
aounonla. 

▲▼aUable. 

Insoluble. 

Total. 

sellloi? 

price 

per ton. 

QuftrMit66d . 

1.65to«.6 
1.85 

2  to  8 
2.24 

9  to  11 
9.11 

10  to  12 
12.88 

1  to  1 .5 
1.28 

$26  00 

Found. 

8.77 

Giiarantoed . 

14 
14.  i7 

1 
0.87 

15 
15.  .4 

$18  00 

Found. 

Gaarantead- 

2.05  to  8.9 
2.i5 

2.5  to  8.5 
2.85 

9  to  11 
9.77 

11  to  14 
10.68 

2to4 
2.1 

$38  00 

Found. 

0.86 

Ouaranteed. 

0.85  to  1.55 
1.11 

1  to  2 
1.34 

7to8 
6. 84 

8  to  10 
8.49 

2  to  8 
2.U 

$25  00 

Found. 

1.6 

Gaaranteed. 

l.«5to2.05 
0.87 

1.5  to  2.5 
1.05 

9toll 
8.9 

11  to  18 
10.01 

2  to  8 
4.86 

$25    0 

Found. 

1.11 

Guaranteed. 
Found. 

0.85  to  1.66 
0.93 

lto2 

1.19 

8tolO 
8.62 

'**0'.76*** 

10  to  12 
9.«8 

4  to  6 

4.81 

$.'5  00 

Guaranteed. 

0.86 
0.9 

1 
1.09 

6.5 
9.2 

2.75 
1.88 

8 

1.81 

$25  00 

Foand 

11.06 

'Guaranteed  • 

18  to  14 
15.8 

14  to  '5 
16.56 

8to  3 
1.47 

$^  0) 

Found. 

1.26 

Guaranteed. 

14 

15.22 

8 
1.28 

17 
16.50 

$20  00 

Pvunl. 

GnAranteed  r 

0.85 
0.79 

1     . 
0.95 

11 
12.91 

8 
1.09 

0.6 
0.55 

Found. 

14 

%u 

Guaranteed . 

1.25  to  1.66 
1.1 

1.5  to8 
188 

6  5  to  8 
7.93 

7.5  to  10.5 
10.47 

8  to  4 
t.49 

$0 

Found. 

2.51 

Guaranteed. 

10 
10.19 

.....^... 

1 
0.91 

$22 

Found. 

11.18 

Ouaranteed. 
Foun^. 

0.86  to  i.es 

1.5 

lto2 
1.82 

8  to  10 
9.12 

'"oiw" 

....^.j... 

1.6  to  2.7 
2.41 

$i6 

Ouaranteed. 

0.85  to  1.66 
1.06 

2  to  8 
1  27 

8  to  10 
6.71 

4  to  5 
4.88 

$24 

Found. 

"  6.86 

7.56 

GuAranteeJ. 
Found. 

1.65  to  2.6 

1.83 

2  84  to  8.84 
2.22 

8  to  10 
8.29 

'"6.:9 

"i.oe" 

8.25  to  4.8 
8 

* 

0  aranteed. 
Found. 

1.9  to  2.76 
1.8 

2.34  to  3.S4 
2.18 

e.vtos 

6.78 

2.05 
2.68 

S.42tol0.06 
9.41 

2  06  to  8 
2.82 

$« 
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MANUFACTUREEt. 

Trade  name  or 
brand. 

Locality  where 
sample  was  taken. 

J 

R  H.  Stone,  Truioansburgh,  N.  T. 

Eureka. 

Trumansbnrgfa. 

1811 

Standard  FertUlser  Ck>.,  Bo«ton,  Man. 

Standard  guano. 

PennYan. 
Vincent. 

i«r« 

1097 

Standard  Fertiliser  Oo.,  Boston,  Haw. 

Wheat,  oatH  and 
barley  ferUllzer. 

Geneseo. 

17M 

Swift  &  Co.,  Chicago,  lU. 

Pure     frround 
steamed  bone. 

Brockport. 

1T41 

Swift  &  Co.,  Ohlrago,IU. 

Raw  bone  meal. 

Brockport. 

1740 

I.  P.  Thomas  &  Son,  Philadelphia,  Pa. 

Spfctal  8.  C.  phos- 
phate. 

Penn  Yan. 

1077 

Walker  Fertiliser  Co  ,  CUfton  Springs,  N.  T. 

Ammonlated  phos- 
phate. 

Honeoye  Falls. 

17S8 

Walker  FerUMzer  Oo. ,  aifton  Springs,  N.  Y. 

Economical   bone 
phosphate. 

Dresden. 

1^ 

Walker  FertUlser  Co. ,  Clifton  Springs,  N.  Y. 

Potato  and  vege- 
table grower 

Honeoye  F^Ols. 

17i» 

Walker  FertUlser  Co. ,  CUfton  Springs,  N.  Y. 

Special     mixture 
acid  phosphate. 

Honeoye  Falls. 

1787 

WaUcer,  Stratman  &  Co.,  Pittsburg,  Pa. 

Banner. 

PennYan. 

1681 

Walker,  Stratnian  &  Co.,  Pittsburg,  Pa. 

Big  bonanza. 

PennYan. 

lesi 

M.  E.  Wheeler  &  Co. ,  New  York  city. 

Electrical  dis- 
solved bone. 

Dundee. 

107* 

M.  E.  Wheeler  &  Co. ,  New  York  oitf. 

Grass    and    oats 
fertUlser. 

Dundee. 

1071 

M.  E.  Wheeler  &  Oo.  \  New  York  city. 

Royal     wheat 
grower. 

Dundee. 

1070 

WUUams  &  Clark  Fertilizer  Co. ,  New  Yorkdty . 

Royal  bone  phos- 

LeRoy. 

1763 

ZeU  Guano  Co. ,  Baltimore,  Md. 

Eoonomizer. 

1(96 
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Nbw  York  Stam  fob  th«  Fall  of  1894  — (C/onc/wdW). 


NrrBoom. 

PHOaPBOBIO  A.CID. 

Potash 

roluble  in 

water.  Ez- 

prespedas 

actual 

potash. 

Betan 

BxpreMed 

as 
nitrogen. 

Equlralent 
to  ammonia. 

ATaaabie. 

InMluble. 

Total. 

seUIng 

price 

per  ton. 

Ooamiteed. 

0  to  0.8 
0.5 

Otol 
0.6 

• 

8to6 
7.84 

lto4 

5.86 

188 

Found. 

8.88 

9.67 

0«aranteed 
Found. 

1  to  2.5 

1.18 

1.85  to  8 
1.87 

8  to  18 

8.99 

8to8 
1.96 

10  to  15 
10.95 

8to8 
8.08 

^ 

0*ii^mnt6^ . 

10  to  18 
10.18 

8.85  to  5.4 
8.01 

985 

Found. 

8  14 

18.86 

Onarantoed. 
Found. 

8.8  to  4.1 
8.89 

4to5 

8.99 

...j.jj... 

"iVVciar" 

80  to  9« 
81.86 

$80 

..r 

OuAranteed. 
Found 

8.7  to  4.5 
8.99 

4.5  to  5.6 
4.76 

...j.^... 

"iV.vr* 

90  to  15 
84.9 

988 

(^UAmntood . 

14  to  16 
18.b7 

1  to8 
8.15 

916  50 

Found 

15.58 

GuATAntwd 

1.05  to  8.5 
1.79 

8to8 
8.17 

8  to  10 
7.98 

1  to  8 
8.0s 

$86  00 

Found. 

8.19 

10.17 

Guannteed. 
Found. 

0.85  to  1.66 
0.96 

1  to  8 
1.19 

11  told 
10.98 

3to8 
1.58 

18  to  16 
18.45 

1  to8 

1.18 

• 

Gnarantfwd . 

9.5  to  8.8 
8.57 

8to4 
8.84 

6to8 
5.87 

7to8 

7.18 

988  00 

Fbund. 

8.66 

7.98 

Guaranteed. 

18  to  16 
15.48 

918  00 

Found . 

0.85 

16.78 

Guaranteed. 
Found. 

8.05  to  8.9 
1.89 

8.5  to  8.5 
1.66 

• 

9  to  10 
6.69 

1  to8 
8.4 

10  to  18 
9.99 

1.6  to  8.16 
1.06 

987  00 

Guaranteed. 
Found. 

8.5  to  8.8 

1.48 

8  to  4 
1  78 

10  to  11 
18 

1  to8 
0.58 

18  to  18 
18.58 

1.1  to  1.6 
0.88 

980  00 

Guaranteed 

• 

18  to  17 

14.86 

8to8 
1.44 

988  00 

Found. 

15.8 

Guaranteed. 

10  to  14 
10.4 

8to4 
1.89 

"11.79" 

8to8  ' 
8.64 

985  00 

Found. 

Guaranteed. 

0.85  to  1.5 
0.9 

1  to8 
1.C9 

8  to  18 
9.48 

1  to8 
1.88 

8  to  8 
8.06 

987  00 

Found. 

10.8 

Guaranteed. 

Ito  1.65 
1.49 

1.S5  to8 

1.81 

7  to  9 

76 

8  to  11 
11.69 

8  to  8 
8.18 

926  00 

Found. 

8.99 

Guaranteed 
Found. 

0.«5  to  1.65 
1.07 

1  to  8 
1.8 

9  to  11     1      8  to  8 
1  .61              1.84 

11  to  14 
18.88 

1  to  8 

1.88 

924  00 

bj  dealer. 
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Report  of  Horticultural  Work. 


The  priQcipal  lines  of  work  undertaken  in  1894  by  the  Horti- 
culturist and  his  Assistant  were: 

1.  A  study  of  some  fungous  diseases  of  fruit  and  remedial 
treatment  of  the  same. 

2.  A  comparison  of  apparatus  for  applying  fungicides  and 
insecticides. 

.3.  Testing  new  varieties  of  fruit  and  vegetables. 

4.  Plant  breeding  for  the  purpose  of  originating  improved 
varieties  of  fruit. 

The  constantly  increasing  correspondence  of  the  Station  on 
horticultural  topics  demands  considerable  time. 

Pear  Leaf  Blight. — Treatment  of  pear  seedlings  for  the  pre* 
vention  of  the  leaf  blight,  which  is  so  prevalent  as  to  seriously 
interfere  with  growing  pear  seedlings  in  this  country,  has  been 
conducted  for  three  seasons.  These  investigations  were  carried 
on  in  7  t9i  in  co-operation  with  the  United  States  Division  of 
Vegetable  Pathology,  but  since  then  the  work  has  been  wholly 
under  the  direction  of  the  Horticulturist.  The  results  indicate 
that  with  the  methods  thus  far  tried  the  disease  can  not  be  com- 
pletely controlled,  especially  when  the  seedlings  are  grown 
adjacent  to  infected  stock  of  the  previous  year;  yet  spraying 
with  some  of  the  copper  mi^u{es  has  shown  that  the  ravages  of 
the  disease  may  be  very  much  lessened  by  such  treatment. 

Apple  and  Pear  Scab. — In  1893  extensive  experifnents  in  a 
commercial  pear  orchard  demonstrated  that  a  weak  Bordeaux 
mixture  was  thoroughly  efBcient  in  controlling  the  pear  scab, 
and  the  past  season  equally  as  extensive  experiments  have  shown 
that  but  three  treatments  need  be  made  if  the  applications  be 
timely  and  thorough,  and  that  similar  treatment  is  successful 
in  preventing  apple  scab.    But  a  moment's  reflection  is  i^ecessary 
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to  show  the  practical  importance  of  such  investigations  to  the 
fruit-growing  sections  of  New  York  State.  A  full  report  of 
this  work  is  given  on  subsequent  pages. 

Raspberry  Anthracnose. — This  disease  has  become  so 
serious  that  it  has  nearly  ruined  lar^e  raspberry  plantations  in 
some  portions  of  the  State.  It  is  being  made  the  subject  of 
special  investigation  by  Mr.  Paddock.  The  results  of  the  inves- 
tigation, so  far  as  1>hey  may  be  estimated  at  present,  indicate 
that  the  disease  may  be  controlled  by  proper  treatment.  A  com- 
plete report  of  this  work  can  not  be  made  before  the  close  of 
another  season. 

Spraying  Machinery. — A  report  on  the  comparison  of 
apparatus  for  applying  insecticides  and  fungicides  was  prepared 
by  Mr.  Paddock  in  connection  with  the  special  work  in  the  See- 
x)nd  Judicial  Department,  published  in  Bulletin  74,  and  is 
reprinted  in  this  report. 

Testing  Fruits. — Large  numbers  of  new  varieties  of  fruits 
are  being  introduced  into  cultivation  and  sometimes  old  varieties 
iire  being  sold  under  new  names.  It  has  been  the  policy  of  this 
Station  ever  since  it  was  established  to  compare  these  new  fruits 
with  the  standard  old  varieties  and  report  on  their  merits  so  far 
AS  they  may  be  determined  here.  With  apples  and  pears  the 
results  necessarily  appear  slowly,  since  it  requires  several  years 
after  they  are  grafted  or  planted  for  these  fruits  to  come  into 
b3aring.  A  statement  of  the  number  of  varieties  of  each  kind 
grown  will  serve  to  show  how  extensively  this  work  is  carried 
on.  All  of  these  figures  are  exclusive  of  Station  seedlings. 
The  apple  orchards  contain  four  hundred  and  thirty-six  varieties, 
many  of  which  are  in  full  bearing.  The  pear  orchard  contains 
twenty -six  varieties.  Of  plums  there  are  one  hundred  and  fifty- 
nine,  seven  of  quinces,  eighty -six  of  peaches,  thirty  eight  of  cher- 
ries, one  hundred  and  sixty  five  of  strawberries,  forty  of  rasp- 
berries, thirty  five  of  blackberries,  thirty -seven  of  currants,  and 
-two  hundred  and  sixteen  of  gooseberries. 

The  report  on  strawberry  tests  for  lS9i:  appeared  in  Bulletin 
geventy-six,  which  is  reprinted  in  this  report. 

Forcing  Vegetables.— The  Station  greenhouses  will  be  de- 
voted this  winter  again  to  forcing  vegetables,  growing  mush- 
rooms and  pot  experiments  with  fertilizers. 
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These  experiments  in  forcing  vegetables  for  the  winter 
market  will  alone  well  repay  one  interested  in  new  departures 
in  agricnlture,  to  visit  the  Station  and  inspect  the  results  which 
are  being  secured.  Last  winter  between  the  13th  of  December 
and  the  2«th  of  May,  there  was  produced  in  the  Station  green- 
house, aggregating  148  feet  in  length  by  *20  feet  wide,  about  300 
pounds  of  mushrooms,  about  1,000  English  cucumbers,  over  400 
pounds  of  tomatoes,  about  120  dozen  lettuce,  over  100  dozen 
radishes,  and  11,100  string  beans.  The  mushrooms  were  grown 
under  but  a  portion  of  the  benches  and  produced  at  the  rate  of 
over  60  pounds  per  100  square  feet  of  the  bed  surface. 

Many  of  these  were  actually  sold  at  the  following  prices  in  the 
Geneva  market :  Mushrooms,  $1  per  pound  ;  English  cucumbers, 
to  cents  each;  string  beans,  40  cents  per  hundred;  lettuce,  40 
cents  per  dozen ;  radishes,  4  cents  per  bunch ;  tomatoes,  50  cents 
per  pound. 

Station  Work  in  the  Second  Judicial  Department. 

The  last  Legislature  appropriated  $8,000,  to  be  expended  under 
the  direction  of  this  Station,  in  agricultural  investigations  and 
the  dissemination  of  agricultural  knowledge  in  the  Second  Judicial 
Department  of  New  York  State,  including  the  counties  of  Orange 
and  Dutchess,  and  the  counties  southward,  excepting  New  York. 
This  work  has  been  placed  under  the  general  direction  of  the 
Horticulturist,  subject  to  the  approval  of  the  Station  Director. 

By  special  request  of  representative  agriculturists  of  this  sec- 
tion, the  investigations  undertaken  the  past  season  in  accordance 
with  provisions  of  this  law,  have  been  concerned  with  the 
insect  pests  of  truck  crops,  and  the  testing  of  various  kinds  of 
machines  for  applying  insecticides  and  fungicides.  Some  of  the 
results  of  this  work  are  published  in  the  following  bulletins: 
Bulletin  No.  74  is  entitled  "  Observations  on  the  Application  of 
Insecticides  and  Fungicides."  No.  75  is  on  "  Insects  Injurious  to 
Squash,  Melons  and  Cucumber  Vines ;  the  Asparagus  Beetle." 
No.  83  is  on  "  Late  Cabbage  Insects."  Other  bulletins  are  in 
preparation. 

The  most  important  discovery  that  has  been  made  by  the  ento- 
mologists, incidental  to  their  work,  is  the  presence  of  the  San 
Jose  scale,  not  found  before  within  the  limits  of  New  York  State. 
Mr.  Howard,  Entomologist  of  the  United  States  Department  of 
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Agriculture,  states  that  it  is  known  as  the  worst  insect  pest  of 
decidous  fruit  trees  on  the  Pacific  coast.  In  view  of  the  serious 
nature  of  this  new  pest  and  the  importance  of  preventing,  if 
possible,  its  distribution  to  other  parts  of  the  State,  it  is  proposed 
to  test  methods  of  fighting  it  during  the  coming  winter  and 
spring.  Early  spring  will  give  the  best  opportunity  for  studying 
some  of  the  most  serious  insect  pests  of  field  ^crops,  namely,  the 
asparagus  beetle,  onion  magot  and  onion  thrips,  and  early  cab- 
bage insects;  also  the  cucumber  and  potato  flea  beetles  and  a 
dipterous  larvae  affecting  spinach,  beets  and  probably  other  vege- 
tables of  similar  nature.  The  summer's  work  will  be  a  continu- 
ation, largely,  of  that  begun  in  the  spring,  together  with  a  special 
study  of  the  squash  vine  borer,  common  melon  louse  and  boreal 
lady-bird  beetle,  which  is  very  destructive  to  squash  and  pumpkin 
vines. 

The  Mycologist  began  work  December  1.  At  present  he  is 
studying  diseases  of  considerable  importance  to  florists.  He  will 
give  his  attention  to  other  important  fungus  diseases  of  culti- 
vated plants,  as  opportunity  arises. 

Bulletins.-—  The  following  bulletins  pertaining  to  horticultu- 
ral work  have  been  issued  during  the  year. 

Ko.  64.  I.  Some  experiments  with  strawberries  in  1893. 
II.  Strawberry  crosses. 

No.  67.  Experiments  in  preventing  pear  scab  in  1893. 

No.  69.  Vegetables  grown  for  exhibition. 

No.  72.  Preventing  leaf  blight  of  plum  and  cherry  nursery 
stock. 

No.  74.  Observations  on  the  application  of  fungicides  and  in- 
secticides. 

No.  76.  Notes  on  strawberries  for  1894. 

No.  81.  Variety  tests  with  blackberries,  dewberries  and  rasp- 
berries.—  Easpberry  anthracnose. 

Nos.  64,  67,  69  and  72  were  printed  with  some  alterations  in 
the  annual  report  of  1893 ;  Nos.  74,  76  and  81  appear  in  this 
volume. 

Addresses.-— The  Horticulturist  has  addressed  the  following 
meetings  during  the  year : 

Farmers'  institutes  in  New  York  State  at  Canastota,  Fayette- 
ville,  Seneca  Falls,  Phelps,  Penn  Yan,  Albion,  Batavia,  Mount 


Digitized  by 


Google 


New  York  Agricultubal  Expeeiment  Statiok.        577 

Kisco,  Riverhead,  Mineola,  Dryden,  Yorktown,  Vernon,  Madison 
and  Knoxboro;  Granges  at  Ovid  Centre,  N.  Y.,  and  Oaks' 
Corners,  N.  Y.;  The  Academy  of  Science,  Elmira,  N.  Y.;  The 
Western  New  York  Horticultural  Society,  Rochester,  N.  Y.; 
Farmers'  clubs  at  Syracuse,  N.  Y.,  and^Trumansburg,  N.  Y.; 
Fruit  Growers'  Society,  Medina,  N.  Y. ;  Niagara  County 
Farmers'  Society,  Ransom ville,  N.  Y.;  New  York  State  Fair, 
Syracuse,  N.  Y.;  Chautauqua  Grape-Growers'  Association,  Fre- 
donia,  N.  Y.;  annual  meeting  of  the]]^Ontario  Fruit-Growers' 
Association,  Orillia,  Canada. 

Exhibitions.— An  extensive  exhibit  of  fruit  and  vegetables 
was  made  at  the  State  Fair,  Syracuse,  N.  Y.,  and  at  theHornells- 
ville  Fair. 
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Variety  Tests  of  Apples. 


The  varieties  of  apples  thus  far  received  at  this  Station  for 
testing  have,  with  few  exceptions,  been  topworked  on  young 
bearing  trees  of  Baldwin  or  Khode  Island  Greening.  In  a  few 
cases  they  were  topworked  on  some  other  variety  and  in  several 
instances  root-grafted  or  budded  trees  of  the  variety  to  be  tested 
were  planted.  Many  old  varieties  have  been  admitted  to  the 
orchards  for  the  sake  of  comparison  with  the  newer  sorts. 

This  topworking  of  varieties  received  at  the  Station  for  testing 
was  begun  in  1883,  and  since  then  has  been  continued  at  intervals, 
till  at  the  present  time  there  are  four  hundred  and  nine  kinds  o 
apples  and  twenty-seven  kinds  of  crab  apples  growing  in  the 
station  orchards,  making  a  total  of  four  hundred  and  thirty-six 
varieties. 

Many  of  the  kinds  first  introduced  are  now  bearing  from  a 
few  fruits  to  three  or  four  bushels  per  tree.  One  hundred  and 
fifty-two  kinds  of  apples  and  fifteen  kinds  of  crab  apples 
were  fruited  here  in  1894,  making  the  total  number  of 
varieties  fruited  one  hundred  and  sixty  seven.  Notes  on 
a  few  of  these  varieties  are  given  below.  It  should  be 
remembered  that  this  report  does  not  pretend  to  make  a  final 
statement  as  to  the  merits  of  these  varieties,  but  simply  shows 
their  record  thus  far  at  this  Station.  Undoubtedly  in  some 
localities  some  of  them  will  do  better  than  they  have  done  here ; 
in  other  places  they  may  not  do  so  well  as  they  have  done  here. 
As  the  trees  become  older,  it  will  be  possible  to  make  more 
extended  reports  and  to  include  new  features  that  may  be 
brought  out  by  the  data  constantly  accumulating  in  the  Station's 
annual  records. 

Synonyms  and  temporary  names  of  unnamed  seedlings  in  the 
following  pages  are  printed  in  italics. 
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li^OTES  ON  VARIETIES. 

Aport  Oriental. — A  Russian  apple,  scions  of  which  were 
received  from  T.  H.  Hoskins,  Newport,  Yt.  Topworked  on  a 
bearing-tree  in  1888,  it  bore  its  first  crop  of  fruit  this  season. 
The  apples  are  of  medium  size,  roundish,  oblate,  conic;  skin 
tough,  pale  yellowish  green,  sometimes  with  a  faint  blush, 
sprinkled  with  large  white  dots  and  covered  with  faint  white 
bloom ;  stem  medium,  set  in  a  deep  russeted  cavity ;  calyx  small, 
closed,  set  in  a  small,  shallow,  slightly  corrugated  basin ;  flesh 
whitish,  nearly  sweet,  not  firm;  core  large;  quality  fair.  Season, 
August. 

Autumn  Streaked. —  A  Russian  apple,  received  from  T.  H. 
Hoskins,  Newport,  Vt.  Topworked  on  a  bearing  tree  in  1888. 
Fruit  large,  yellow  or  pale  yellow,  striped  and  splashed  or  shaded 
with  red,  and  covered  with  pipk  bloom.  The  brilliancy  of  its 
coloring  varies,  some  fruits  being  rather  dull  while  others  are 
bright  and  handsome.  Stem  rather  stout,  set  in  a  narrow, 
shallow  cavity ;  calyx  large,  closed,  set  in  a  wrinkled,  uneven,  wide 
basin ;  flesh  firm,  rather  crisp,  moderately  juicy,  sprightly  sub- 
acid, good  quality.    Season,  September. 

Mr.  T.  T.  Lyon,  in  Bulletin  No.  2,  U.  S.  Div.  Pomology,  1888, 
p.  39,  reports  this  variety  as  adapted  to  northern  New  York  and 
northern  New  England.  In  these  sections  its  season  would  prob- 
ably be  later  than  it  is  at  Geneva. 

Buckingham. —  A  southern  apple  of  unknown  origin,  received 
from  R.  G.  Chase  &  Co.,  Geneva,  N.  Y.,  in  1888,  under  the  name 
of  Winter  Queen.  The  fruit  is  medium  to  large,  oblate,  yellow, 
blushed  and  mottled  with  red  and  carmine,  whitish  bloom ;  stem 
about  an  inch  long,  set  in  a  broad,  deep,  slightly  russeted  cavity ; 
calyx  small,  closed,  set  jn  a  deep-ribbed  basin,  sometimes  varying 
to  shallow;  flesh  nearly  white,  crisp,  juicy,  mild,  subacid,  with 
distinct  aroma :  rather  coarse ;  good  flavor  and  quality.  Season, 
December. 

Cox's  Pomona. —  Scions  of  this  variety  were  received  from 
EUwanger  &  Barry,  in  1883.  It  bore  its  first  fruit  in  1892.  It 
does  not  agree  well  with  the  description  given  by  Downing. 
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Fruit  is  frequently  large  and  highly  colored  with  crimson  on  a 
clear,  very  pale  yellow  ground  ;  cavity  deep,  stem  rather  short ; 
calyx  open,  basin  wide,  somewhat  corrugated;  good  to  very 
good  in  quality.    Season,  October. 

Everbearing. —  Illinois  Imperial. —  Received  from  Benjamin 
Buckman,  Farmingdale,  111.,  and  topworked  on  bearing  tree  in 
1888 ;  yielded  its  first  specimens  of  fruit  in  1893,  and  produced  a 
light  yield  in  1894 ;  fruit  medium  to  large,  roundish,  oblate ;  skin 
smooth,  yellow,  lightly  splashed  with  red  in  the  sun  and  sprinkled 
with  dots ;  calyx  closed ;  stem  rather  short  and  slender ;  both 
cavity  and  basin  are  narrow  and  moderately  deep ;  flesh  crisp, 
juicy,  sub-acid;  good  to  very  good.  Began  to  ripen  in  18^4 
about  September  1. 

Excelsior  Crab  Apple. —  A  seedling  of  Wealthy,  originated 
by  Peter  M.  Gideon,  Excelsior,  Minn.,  from  whom  it  was  received 
in  1888.  Fruit  very  large  for  a  crfb,  nearly  as  large  as  a  medium- 
sized  apple ;  roundish  oblate ;  stem  rather  long  and  slender,  some- 
times  bracted,  and  inserted  in  a  narrow,  rather  shallow  cavity ; 
,  calyx  rather  large,  closed,  set  in  a  shallow,  broad  plaited  basin : 
skin  smooth,  yellow,  sprinkled  with  numerous  russet  dots  and 
shaded  or  splashed  with  red  over  much  of  its  surface ;  handsome 
in  appearance ;  flesh  white,  not  fine  grainedj  firm,  juicy,  subacid 
with  crab  apple  flavor ;  good  to  very  good  in  quality.  Begins  to 
ripen  about  the  first  of  September.  Tree  vigorous,  upright, 
spreading.    Worthy  of  testing  further. 

Gideon. —  This  variety  originated  with  Peter  M.  Gideon, 
Excelsior,  Minn.,  from  whom  it  was  received  in  1888.  It  was 
grafted  on  a  bearing  tree  and  bore  its  first  fruit  in  1892.  The 
fruit  is  medium  to  large,  nearly  round ;  skin  light  yellow,  without 
blush,  waxen  or  oily  to  the  touch ;  stem  slender,  sot  in  a  deep, 
irregular  cavity ;  calyx  small,  closed,  segments  reflexed ;  basin 
medium ;  flesh  white,  juicy,  crisp,  nearly  sweet,  Jgood  in  flavor 
and  quality.    Season,  October.    Tree  a  good  grower. 

Qideouy  No.  7. —  From  Peter  M.  Gideon,  Excelsior,  Minn. 
Fruit  of  Oldenburg  type,  medium  or  above,  roundish,  oblate ; 
stem  slender,  set  in  a  deep,  rather  narrow  cavity  ;  calyx  closed, 
segments  reflexed,  basin  moderately  wide  and  deep,  somewhat 
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corrugated;  skin  smooth,  pale  yellow  or  green,  splashed  and 
s-'^'^'led  with  red ;  flesh  subacid,  not  so  crisp  and  juicy  as  that  of 
Oldenburg,  but  has  more  of  a  yellowish  tinge.  Better  for  dessert 
use  than  Oldenburg,  and  ripens  about  with  that  variety .  It  is 
not  superior  to  other  varieties  of  its  season  for  dessert  use,  and 
is  inferior  to  Oldenburg  for  culinary  use,  being  more  mild  in 
flavor,  therefore  it  does  not  seem  to  be  worthy  of  introduction 
in  the  apple-growing  sections  of  New  York  State. 

Oroskoe  Selenka  Gruner.— A  Kussian  app'e  received  from 
Ellwanger  &  Barry,  in  1883.  It  was  top  worked  on  a  young  tree 
and  produced  a  small  crop  of  fruit  five  years  later.  The  tree  is 
upright,  inclined  to  spread,  productive ;  young  shoots  slender, 
pale  brown  color,  downy ;  fruit  medium,  ribbed,  roundish,  flat- 
tened :  skin  thin  and  tender,  nearly  white,  slightly  tinged  with 
pink  on  the  exposed  side;  calyx  closed,  segments  reflexed,  set  in 
a  narrow,  shallow  corrugated  basin ;  stem  rather  long  and  slen- 
der, set  in  a  narrow  cavity ;  flesh  firm,  crisp,  juicy,  white,  fair 
quality,  but  becomes  water-cored  and  worthless  if  allowed  to 
remain  on  the  tree  until  fully  ripe.    Season,  August. 

Hartford  Rose. —  Topworked  on  a  bearing  tree  in  1888,  and 
bore  its  first  fruit  five  years  later.  Fruit  above  medium,  oblong 
conical ;  yellow,  nearly  covered  with  pale  red,  occasionally 
splashed  with  carmine  and  sprinkled  with  numerous  pale  dots ; 
its  color  is  not  brilliant  enough  to  be  as  attractive  as  other  apples 
of  its  season.  Stem  rather  long  and  slender,  set  in  a  deep,  nar- 
row cavity ;  calyx  small,  closed,  set  in  a  narrow,  rather  shallow 
basin ;  flesh  nearly  white,  tender,  fine-grained,  moderately  juicy, 
mild  subacid,  fine  flavor,  good  quality.  It  is  not  equal  to  Mother 
as  a  dessert  apple  either  in  quality  or  appearance.  It  is  excellent 
for  culinary  use.     Season,  September  and  first  of  October. 

This  variety  was  received  from  W.  P.  Rupert  &  Sons,  Seneca, 
Ontario  county,  N.  Y-,  who  state  that  it  originated  as  a  seedling 
in  Connecticut.  About  eighty  years  ago  the  man  who  owned  the 
original  tree  brought  scions  of  it  to  Seneca,  N.  Y.,  and  grew  the 
variety  on  the  farm  now  owned  by  Messrs.  Rupert.  It  was 
named  by  them,  and,  so  far  as  they  know,  it  has  never  been 
disseminated. 
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Karaboff,  Karabovka  Karabowka.—^eo&iveA,  here  ia  1884 
from  Messrs.  Ellwanger  &  Barry ,^Rochester,  N.  T.,  under  the 
name  "  Karabowka."  It  is  a  Russian  apple,  which,  according  to 
Prof.  Budd,^  was  imported  by  him  from  Moscow  as  No.  21m, 
and  by  the  United  States  Departmentjof  Agriculture  as  No.  205. 
As  grown  here,  it  does  not  coincide  with  the  description  given  by 
Prof.  Budd  in  the  place  cited  above. 

As  grown  here,  the  fruit  is  medium^in  size,  oblate,  dull  dark 
yellow,  largely  striped,  splashed  or  shaded  with  red,  and  covered 
with  pink  bloom.  Calyx  pretty  large,  nearly  closed,  set  in  a  wide 
basin.  Stem  rather  slender,  set  in  narrow,^deep,  often  russeted, 
cavity.  Skin  smooth.  Flesh  nearly  white,  tender,  mild  subacid 
with  peculiar  flavor,  fair  quality.  Begins  to  ripen  about  Sep- 
tember first.    Undesirable  m  this  section. 

Late  Duchess.—  Scions  received  from  Peter  M.  Gideon,  Excel- 
sior, Minn.,  in  18SS.  The  fruit  resembles  Oldenburg  very  closely, 
and  ripens  at  about  the  same  season  as  that  variety,  or  a  little 
earlier,  ripening  in  August.  It  is  not  quite  as  brilliantly  colored 
as  the  Olden Lu»'g,  the  basin  is  not  as  deep  and  the  flesh  has  a 
milder  subacid  flavor.  The  tree  is  much  like^the  Oldenburg  in 
habit  of  growt'%  being  vigorous,  upright  and  rather  spreading. 
Since  it  is  in  no  way  superior  to  the  well-known  variety  which  it 
so  much  resembles,  there  seems  to  be  no  reason  for  planting  it  in 
this  locality. 

Longfield,  No,  161. —  A  Russian  apple  imported  by  the  De- 
partment of  Agriculture.  Scions  were  received  in  1888  from 
T.  H.  Hoskins,  Newport,  Yt.  Fruit  medium,  roundish,  slightly 
narrowed  toward  either  end ;  calyx  medium,  partially  open,  sega- 
ments  reflexed;  basin  shallow,  irregular;  stem  small,  set  in  a 
narrow  cavity ;  skin  smooth,  pale  greenish  yellow,  lightly  blushed 
with  bright  red  in  the  sun ;  flesh  white,  crisp,  subacid,  moder- 
ately juicy,  fine  grained  ;  quality  very  good.  Season  here,  middle 
of  September  to  middle  of  October. 

No.  238  Department.— A  Kussian  apple  of  United  States 
Department  of  Agriculture  importation,  received  in  1888  from 
Merrill,  Anthony  &  Co.,  and  topworked  on  a  bearing  tree.     This 

1  Northeaet  Kurope  Fnilu,  Bulletin  of  Iowa  Agricultural  College,  Amee,  Iowa,  1885,  p.  7. 
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was  incorrectly  referred  to  in  the  Station's  annual  report  for  1892 
as  No.  225,  and  in  the  annual  report  for  1693  as  No.  226.  The 
fruit  is  medium  to  large,  oblate,  irregular,  obscurely  ribbed,  in- 
clined to  conic ;  skin  greenish  yellow,  shaded  and  f aintW  striped 
with  crimson  on  the  exposed  side,  and  sprinkled  with  light  dots; 
stalk  short,  small,  inserted  in  a  deep  russeted  cavity ;  calyx  closed, 
set  in  a  medium,  irregular  basin ;  flesh  whitish,  *  nearly  sweet, 
moderately  firm,  fair  to  good  in  quality.    Season,  August. 

OstrakoflF.— Eeceived  here  from  Messrs.  Ellwanger  &  Barry, 
Rochester,  N.  T.,  under  the  name  Astravaslcoe.  Prof.  Budd 
described  it  in  1885^  under  the  name  of  "  Ostrakoff's  Glass,"  and 
in  1890^  under  the  name  Ostrakoff.  It  was  planted  here  in  1884, 
and  bore  a  few  fruits  four  j^ears  later.  This  year  its  fruit  began 
to  drop  as  early  as  September  1,  and  before  the  end  of  the  month 
it  had  nearly  all  fallen.  Season  here  this  year,  September  and 
October,  but  it  should  be  stated  that  apples  generally  did  not 
keep  well  this  year.  Prof.  Budd  describes  it  as  a  winter  variety 
in  central  Iowa,  and  says  that  at  the  north  limits  of  its  growth  it 
keeps  till  May.  It  may  be,  as  claimed,  a  hardy  tree,  and  desira- 
ble for  the  northern  limits  of  the  apple  belt,  but  it  can  not  be 
recommended  for  sections  where  old  standard  varieties  succeeded. 

Size  medium  to  large,  oval  or  conic,  yellow,  and  having  numer- 
ous dots.  Stem  rather  short  and  slender.  Cavity  narrow  and 
deep.  Calyx  prominent,  nearly  closed.  Basin  wide,  abrupt, 
corrugated.  Flesh  firm,  breaking,  moderately  juicy,  agreeable 
subacid,  good  flavor  and  good  quality. 

Red  Beitigheimer.— Fruit  very  large,  roundish,  with  short, 
deep-set  stalk,  closed  calyx  and  large,  deep  basin.  Skin  pale 
yellow,  mostly  covered  with  pale  crimson.  A  magnificent  fruit 
for  exhibition,  but  it  is  so  large  that  it  drops  badly  before  ripe. 
A  tree  of  this  variety  in  one  of  the  Station  orchards  had,  as  esti- 
mated the  last  of'  August,  a  crop  of  three  bushels,  but  before  the 
fruit  had  ripened  nearly  all  the  apples  had  dropped  from  the 
tree.  The  fruit  should  be  picked  before  it  is  ripe  or  fully  colored. 
Season  here  extends  into  October. 

1  Buretin  Towa  A.grlcultural  College,  1885,  East  Europe  Fruits,  p.  S6. 

2  Bulletin  Iowa  Agricaltural  College,  1890,  Revised  Notes  on  Pears,  Cherries,  etc.,  p.  S8. 
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Red  Transparent. —A  Russian  variety  of  no  value  here 
where  Primate  is  readily  grown.  Fruit  medium,  with  pale  skin 
nearly  covered  with  red  and  with  a  delicate  bloom.  Basin  irregu- 
lar and  corrugated,  calyx  prominent  and  closed.  Flesh  greenish 
white,  not  crisp,  w^^tercores  badly. 

Kepka. —  A  Russian  apple.  Fruit  medium  size,  roundish 
oblate  inclined  to  conic;  skin  pale  yellow  ;  stem  rather  short,  set 
in  a  deep  cavity  ;  calyx  -closed,  set  in  a  wide  corrugated  basin ; 
flesh  white,  finegrain^,  juicy,  rather  mild  subacid,  good 
quality.  Began  to  ripen  about  the  1st  of  September  this 
season. 

Titovka. —  Scions  received  from  EUwanger  &  Barry  in  1SS3 
It  was  topworked  on  a  bearing  tree,  and  bore  its  first  fruit  five 
years  later.  The  tree  is  vigorous  and  of  an  upright-growing 
habit.  The  fruit  is  large,  oblong,  tapering  to  the  eye,  slightly 
angular ;  skin  smooth,  light  green,  handsomely  shaded  and 
striped  with  bright  red  and  covered  with  a  slight  bloom;  stem 
short,  deeply  set,  hardly  projecting  beyond  the  deep  cavity; 
calyx  closed,  set  in  a  deep,  slightly  corrugate  basin ;  flesh  white, 
coarse,  subacid;  very  good  for  culinary  use.  Season,  August 
and  early  September.  On  account  of  its  large  size  and  hand- 
some color  it  would  probably  prove  to  be  a  good  market  apple. 

Whitney,  No.  20,  crab  apple.— Received  in  1889  from  The 
Pike  County  Nurseries,  Louisiana,  Mo.  Fruit  large,  roundish, 
slightly  flattened ;  skin  light  yellow,  beautifully  shaded  and 
tinted  with  red ;  calyx  medium,  closed ;  basin  broad,  shallow  and 
corrugated;  stem  slender,  rather  deeply ^ inserted  in  the  narrow 
cavity ;  flesh  yellowish,  nearly  sweet,  with  a  slight  crab-apple 
flavor ;  quality  good  to  very  good.  Season,  last  of  August  to 
first  of  September. 

Yellow  Calville.—  Voronesh  No,  21,  No,  442  Department 
This  is  a  Russian  apple  imported  by  the  UniCfed  Stales  Depart- 
ment of  Agriculture.  It  was  received  here  in  1888  from  Dr.  T. 
H.  Hoskins,  Newport,  Vt.  Fruit  medium  or  below,  oblate,  some- 
what irregular;  skin  smooth,  pale  yellow;  calyx  closed,  set  in  a 
shallow,  slightly  corrugated  basin;  stem  slender,  cavity  mode- 
rately deep ;  flesh  white,  fine-grained,  tender,  moderately  juicy, 
subacid,  fair  quality.    Season,  last  of  August. 
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YIELD  OF  APPLES  IN  1894. 

The  following  table  compares  the  yield  of  the  different  varie- 
ties of  apples  in  Station  Orchard  No.  2  that  fruited  at  the  Station 
in  1891,  shows  the  orchard  age  of  the  trees  and  at  the  same  time 
indicates  which  of  the  trees  were  planted  and  which  were  top- 
worked  on  bearing  stock.  Since  the  trees  are  not  all  of  the  same 
orchard  age,  and  since  many  varieties  are  just  beginning  to  bear, 
the  orchard  age  of  each  variety  is  given  in  the  following  table 
for  the  sake  of  comparison,  and  the  yield  is  stated  by  using  the 
adjectives,  "few,"  "fair,"  "  good,"  "  large  "  or  "  very  large,"  as 
the  case  may  be  : 

74 
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Table  Showing  (1)  Yield  of  Apples  in  1894 ;  (2)  Numbbb 
OP  Ybabs  Since  Each  Vabiett  was  Topwobked  on  a  Young 
Bbaeing  Tbee,  OB  Since  it  was  Planted,  and  (3)  Season  op 
Ripening  at  Geneva, 

NoTK.— The  followioK  abbrevlationi  are  osed  to  denote  the  teasoii  of  ripening:  E.  8«,  f«  r 
early  summer;  E.  F.,  For  early  faU;  F.,  for  fall;  E.  W.,  for  early  winter;  W.,  for  winter;  L. 
W.,  for  late  w  nter  and  spring.    Synonyms  are  printed  in  italics. 


NAME. 

Yield  in  18M. 

if 

11 
11 
11 

2 

1 

1 

Acuba-leaf  Reinette 

Fair 

Good 

Good 

E.W. 

Alexander ; . .  .• 

F. 

Amasia 

W. 

American    Neu3town     Pippin^     see 
Green  Newtown  PiDDin  . 

Amos  Jackson ^ 

Few 

5 

E.W. 

Aporta,  see  Alexander 

Ananarnoe 

Pew 

Few 

Fair 

10 
5 
6 

F. 

Andrew's  Winter 

L.  W. 

Aport  Oriental 

F. 

Aatravaskoey  see  Ostrakoff 

August 

Fair 

Few 

6 
11 

S. 

Aunt  Ginnie 

F. 

Aurora,  see  Twenty  Oiince 

Autumn  Streaked 

Fair 

6 
11 

F. 

Baldwin 

W. 

Baltimore  Pippin^  see  Ben  Davis . . . 

Baltimore  Jied,  see  Ben  Davis 

Baltimore  Red  Streak,  see  Ben  Davis 
Belborodooskoe 

Fair 

9 

S. 

Belle  de  Boskoop 

Few 

6 

E.  W. 

Jfielle  Meiir,  see  Yellow  Bellflower  . . 

PeWs  Early,  see  Sops  of  Wine 

Ben  Davis 

Fair 

Few 

10 

5 

• 

L.  W. 

Benninger 

F. 

Bennington,  Bee  Sops  of  Wine 

Boston  Rueeet,  see  Koxbury  Russet . 

Brooke^ 8  Pippin,  see  Green  Newtown 

Pippin 

Buckingham 

Buckley »  see  Chenani^o  Strawberrv. . 

Good 

6 

W. 

Byer*8  Best,  see  Buckingham 

Carolina  June 

Large 

11 

S. 

Carolina  Red  Streak,  see  Ben  Davis 

Cayuga    Red    Streak,  see    Twenty 
Ounce 

•  •  •  • 

Digitized  by 


Google 


Nbw  Yobk  Aobioultubal  EzPBBDiBirr  Staxioh. 


587 


TaBLB   SHOWIHa  THE  YUBLD  OP  APPLKS,  EtC,  IN  1894  —  \ 

Continued), 

NAME. 

TieldlnlSM. 

1 

11 

r 

II 

i 

% 

Chenango  Strawberry 

Large 

11 

S. 

Coleman,  see  Twentv  Ounce 

Colt  on 

Few 

Few 

Large 

Coon's  Red 

w. 

Cooper's  Market 

w. 

Cooper* 8  Redlingy  see  Cooper's  Market 
Count  Orloff 

Fair 

9 
9 

E.  S. 

Cox's  Pomona 

Few 

Fair 

E.  F. 

Czar's  Thorn 

E.  F. 

I^iokinson , 

Fair 

W. 

Dodgers  Early  Red,  see  Sops  of  Wine 
I^ominie    . ; 

Good 

Few 

W. 

Downing's  Winter  Maiden's  Blush 

Duchess  of  Oldenburg,  see  Oldenburg 
Duke  of  Devonshire 

W. 

Good 

Large 

Few    

5 

L.W. 

Dumelow 

W. 

Duncan 

L.W. 

Early  French    JieineUe,  see    Early 
Harvest 

Early  Harvest 

Good    

11 

E.S. 

Emperor  Alexander y  see  Alexander. . 

English  Golden,  see  Golden  Russet . . 

English    Golden  Russet,  see  Golden 
Russet 

English  Pippin,  see  Longfield  

Ernst^s  Pippin,  see  Ohio  Pippin  .... 

Esopus  Spitzenburg 

Few   

Few   

Few   

Few   

Very  large. . 
Good    

10 
6 
6 
6 

W. 

Etowah 

Everbearing 

F. 

Ewalt  .i 

W. 

Fallawater 

W. 

Fall  Pippin 

F. 

Fall  Queen,  see  Haas 

Fall  Queen,  see  Buckingham 

Fall  Wine 

Few    

Very  large. . 

Few    

Large 

5 
5 

F. 

Fameuse   

F. 

Faxtsfs    Rome    Beauty,    see    Rome 
Beauty 

Flory ; 

1 

F. 

Frank,  see  Chenango  Strawberry  . . . 
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Table  Showing  the  Yield  op  Apples 

,  Etc.,  nr  1894 

^  {ContimicjFS. 

NAME. 

Yield  In  1804. 

If 
If 

f 

It 
1 

1 

Gardener's  jLwle.  see  Mother 

Gideon 

Fair   

Fair   

Fair   ...... 

6 
6 
6 

.... 

F. 

Gideon  No.  3,  Sweet 

S. 

Gideon  No.  7 

JS. 

GriUett^s  Seedling,  see  Rome  Beauty. 
Golden  Russet 

Good    

Good    

Few   

Large 

Verv  larsre. . 

11 

11 

6 

10 

10 

L.W. 

Golden  Sweet 

E.  F. 

Golden  White 

F. 

Grand  Duke  Constantine 

S. 

Grand  Sultan 

E.  S, 

Gravenstein ..•••••.. 

Large 

11 

F. 

GhrcLit  ^t)t)le  see  PommG  Grise 

Green  Newtown  Pippin 

Good    

11 

L.  W. 

(jh'een    Winter    J^ppin,    see    Green 
Newtown  Pionin 

Green  Vandervere^  see  Vandervere  . 

Grimes'  Golden 

Few   

Large 

6 
11 

E.W. 

Groskoe  Selenka  Gruner 

E.  S. 

Gtos  PomieVy  see  Haas , 

Haas 

Large     .... 

Few   

Fair   

Few   

11 
6 
6 
6 

F. 

Haskell  Sweet 

Hartford  Rose 

F. 

Holland 

E.W. 

JToUand  IHr>t>i7i.  see  Holland 

Hominy y  see  Sops  of  Wine 

II088  or  Horsey  see  Haas 

Hower  or  Houses  see  Fall  Wine  .... 

Howe^s  Russety  see  Roxbury  Russet . 
Hubbardston  Nonemch 

• 

Very  large. . 
Very  large. . 

10 

8 

E.W. 

Hurlbut 

W. 

H'lrlbut  Stripe^  see  H'^  'out 

Jackson  Anvle.  see  Chenango  . 

Strawberry  , 

Jaoobs  Sweet  

Few 

Large 

f. 
" 

.... 

L.W. 

Jeffries 

s.  . 

Jeniton.  see  Rawle's  Janet 

Jenettey  see  Rawle's  Janet 

Jersey  Sweeting , , 

Very  large  . 

Fair   

Few   

6 
6 

s. 

Jewett's  Fine  Red 

L.  W. 

Jonathan 

W. 
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Table  Showing  thb  Yibld  of  Applbs,  Etc.,  in  1894  —  ( Continued) . 


NAME. 


Jiiicy  Krimtartar. 

July  Apple,  see  Primate 

Jult/  Pippiny  see  Early  Harvest . .  • 

Kalkidouskoe 

Karabowka 

Kentucky  Pippin^  see  Ben  Davis. . 

Kentucky  Queen,  see  Buckingham 
Keswick 

King  Apple,  see  King  of  Tompkins 

County 

King  of  Tompkins  County 

Kittageskee 

Lady 

Lady  Henniker 

Lady  Sweet 

Landsberger  Reinette 

Lankf  ord 

Large  White  Juneati/.g,  see  Eaily 

Harvest 

Late  Duchess .  .^ 

Lima,  see  Twenty  Ounce 

Longfield .....   

Lou 


I/ymcmfa  Pumpkin  Stoeet,  see  Pomp 

kin  Sweet 

Magog  Red  Streak 

Maiden  Blush 

Marietta  Rtisset,  see  Roxbury  Rus 
set 

Maryland  Q»ieen,  see  Haas 

McMahan's  White 

Melon 

Melonen 

Milligen 

Molly  Whopper,  see  Fallawater 

Monmouth 

MorgarCe    Ihvorite,     see     Twenty 

Ounce 

Mother 

Mountain  Pippin,  see  Fallawater. 

Musk  S^ice,  see  Fall  Wine 


Yield  In  18M. 


Few 


Few 
Few 


Lar^e 


Good  . 
Few  . 
Large 
Good. 
Good  . 
Few  . 
Few   . 


Fair 


Good 
Fair. 


Few   , 
Good, 


Few 

Few 

Few 

ew 


G,od 


Very  large 


I. 

It 
ii 

V 


10 
10 


11 


11 

5 

11 

11 

11 

6 

6 


6 
11 


6 

11 

6 

6 


11 


11 


II 
I 


F. 

S. 


K.F. 


E.W. 

L.  W. 

W. 

L'W. 

L.<W. 

W. 

W. 


E.W. 
F. 


F. 


W, 
F. 

S. 


w. 

E,*W. 
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Table  Showing  thb  Yield  of  Apples, Etc.,  ik  IS94  —  (Continued) . 


NA.MB. 

Yield  In  1804. 

if 

L 
It 
1 

% 

Nelson's  Sweet 

Fair   

5 

w. 

Nisver  Fatly  see  Rawle's  Janet 

Newtown  Pippin^  see  Green  New- 
town Pippin 

Nev)  Brunswick,  see  Oldenberg 

N^ewman'a  Seedling 

Few   ..... 

L.  W. 

New  York  Pippin,  see  Ben  Davis. . . 

Nodheady  see  Jewett's  Fine  Red .... 

North  American  Pest,  see  Primate. . 

Northern  Spy 

Large  .   ... 
Fair   

L.  W. 

Northwestern  Greening 

L.  W. 

Norton^ a  Melon,  see  Melon 

No.  21,   Voroneehy  see  Yellow  Cal- 
ville 

No.  161m,  Rmsian,  see  Birth 

No.  338 

Few   

s 

No.  477,  P^t  Pussian,  see  Birth. . . 

Occident 

Large 

Few 

Good 

^ 

L  W. 

Ohio  Pippin 

E  W. 

Oldenburg , 

s 

Ohio  Wine,  see  Fall  Wine 

Ontario 

Large 

Few 

Few 

5 
10 

L.  W. 

Ornament  de  Table 

Ostrakoff 

F. 
E.F. 

Palmer^s  Greening,  see   Washington 
Royal 

Parry  White 

Few   

Good 

Few 

5 

11 

6 

E.  F. 

Peck's  Pleasant 

W. 

Peter 

W. 

Petersburg  Pippin,  see  Green  New- 
town Pippin 

Pewaukee 



Large 

Good 

W 

Pomme  Grise 

E.  W. 

Pommeroy,  see  Lady's  Sweet 

Pound,  see  Fallawater 

Pound  Sweet,  see  Pumpkin  Sweet. . . 

^  Powers,  see  Primate 

Primate 

Fair 

E  S. 

Princess  Harvest,  see  Early  Harvest. 

Princess  Louise 

Few 

6 

E.  W. 

Prussian,  see  Twenty  Ounce 
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Tablx  Showino  the  Yield  of  Apples,  Etc.,  in  1894  —  ( Continued) . 


NAME. 


Pampkin  Russet 

Pumpkin  Sweet 

Putnam  Rmsety  see  Roxbury  Russet 

Queen  Ann,  see  Mother 

QueeUj  see  Buckingham 

Rambo 

Rawle's  .Fanet 

Red  Astrachan 

Red  Beitigheimer 

Hed  Cheek  Pippin^  see  Monmouth 

Jied  Pippin,  see  Ben  Davis 

Red  Russet 

Red  Transparent 

jRed  Vanderverey  see  Vandervere  . 

MeinetteafeuilledAcuhay  see  Acuba- 

leaf  Reinette 

Reinette  de  Caux 

Repka 

JReachesiwenskoey  see  Birth 

Rhode  Island  Greening     

Rhodes*  Orange 

Rome  Beauty • 

Romna 

Roxbury  Russet 

St.  Peter's 

Sankermanky 

Scott's  Winter 

Sharp 

Small's  Admirable ; 

Smith's  Cider 

Sops  of  Wine 

Stanard 

Stump 

Sutton's  Beauty 

Swaar 

Switzer 

Talman  Sweet 

Tetofsky 

Thaler 

Titovka 

Tufts 

Twenty  Ounce 

Vandervere 


Yield  In  1894. 


Few. . 
Good, 


Fair 

Very  large 

Good 

Large 


Very  large 
Few 


Very  large 
Few 


Large 
Good 
Large 
Few.. . 
Good 
Few.. . 
Few.. . 
Few.. 
Few.. . 
Large 
Few.. . 
Fair . . 
Fair    . 
Fair   . 
Few.. . 
Few.. 
Few.. . 
Large . 
Good. 
Fair  . . 
Good  . 
Good  . 
Few  .. 
Large. 


ft 

II 
I' 


11 
11 


11 
11 
11 
11 


11 


11 


a 


10 


10 


F. 
F. 


L.  W. 
W. 

E.  S. 
F. 


L.W, 
F. 


W. 
E.F. 


11 

w. 

5 

L.W. 

11 

L.W. 

6 

E.  F. 

11 

W 

6 

S. 

6 

6 

.... 

L.W 

5 

W. 

11 

F. 

6 

L.W. 

11 

F. 

6 

F. 

11 

F. 

11 

W, 

6 

L.W. 

6 

E  F. 

11 

W. 

11 

S. 

6 

F. 

11 

F. 

11 

w. 

11 

F. 

11 

W. 
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Table  Showing  the  Yield  of  Apples,  Etc.,  in  1894  —  {Continued). 


NAME. 


Wagener 

Walbridge 

Washingtofiy  see  Sops  of  Wine 

Waehington  Royal 

Washington  Strawberry 

Wealthy 

Western  Beauty * 

White  Pigeon 

White  Pippin 

White  Vanderver€y  see  Vandervere. . 

WelPSy  see  Dominie 

Williarn's  Early  ^  see  William's  Favor- 
ite   

William's  Favorite 

WiUiarrVe  Red^  see  William's  Favor- 
ite   

William  Prince 


Winter  Bltcah,  see  Fallawater  . . 

Winter  Queen^  see  Buckingham 

Wolf  River 

Workaroe 

Yellow  Bellflower 

Yellow  Calville 

Yellow  Forest 


Yellow  Transparent 
York  Imperiaf 


ipa 


Yield  In  1804. 


Very  large. . 
Fair   


Good 

Fair 

Fair .. 

Few 

Few 

Very  large. 


Good 


Fair.. 
Large. 


Few . . 
Few .. 
Large. 
Fair . . 
Few  .. 
Large. 
Large. 


8i 


11 
6 


6 
6 
6 
6 
6 
11 


11 


6 
11 


6 
11 
11 
6 
6 
6 
6 


I 

K 

H 
I 


i 

I 

I 


L.W. 
L.  W. 


L.W. 

S. 

F. 

W. 

S. 

L.W. 


E.S. 


S. 

w. 


w. 
w. 

s. 

L.W. 
ELS. 
W. 


Total  varieties  of  apples  fruited,  155. 
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Tablb  Showing  the  Yield  of  Apples,  Etc.,  in  1894 — (Concluded). 


NA.MB. 


Cbab  Apples. 

Cherry  Red 

Chicago 

Coral 

Dartmouth 

Excelsior 

Hyslop 

Large  Red  Siberian 

Marengo 

Martha 

Montreal  Beauty  . . 

Oblong 

Paul's  Imperial . . . . 

Red  Siberian 

Transoendant 

Whitney  No.  20... 
Yellow  Siberian  . . . 


•g 

8 

M 

^ 

|l 

h 

1 

Yield  In  1894. 

|| 

i! 

ti 

/ 

r 

1 

1 

Good 

6 

s. 

Good 

6 

w. 

G.od 

11 

E.W. 

Few 

6 

s. 

Fair 

6 

K.  F. 

Very  large. . 

11 

P. 

Few 

6 

E.  F. 

Few  ... 

6 

Few 

6 

E.F. 

Few 

6 

F. 

Fair 

11 

E.  F. 

Good 

6 

E.  V. 

Few 

6 

E.  F. 

Fair 

11 

F. 

Very  large. . 

11 

S. 

Few 

6 

s. 

Total  varieties  of  crab  apples  fruite«1,  16. 
75 


Digitized  by 


Google 


\^ariety  Tests  of  Blackberries. 


The  following  pages  are  devoted  to  a  brief  account  of  the 
blackberries  grown  on  the  Station  plots  in  1894.  Full  descrip- 
tions of  the  varieties  that  fruited  in  1893  were  given  in  Bulletin 
No.  63  and  in  the  annual  report  of  this  Station  for  1893,  either  of 
which  may  be  had  on  application.  In  this  report  only  those 
varieties  are  described  that  are  new,  or  that  have  fruited  at  this 
Station  for  the  first  time  this  season. 

BLACKBERRIES  — NOTES  ON  VARIETIES. 
Early  King.  {From  Ellwanger  cj&  Barry ^  Rochester^  N,  T.^ 
1S92.)  Canes  moderately  vigorous,  purplish  red  when  mature; 
prickles  long  and  abundant.  Berries  medium  or  alcove,  roundish, 
with  medium-sized  grains.  Fruit  nearly  sweet  and  of  fair  flavor 
and  quality.    Ripens  very  early. 

Fruitland.  {From  W.  iV.  Scarff,  New  Carlisle,  (?.,  1892.) 
Canes  strong,  upright,  with  greenish  red  bark ;  prickles  moder- 
a^tely  abundant.  Fruit  medium,  nearly  round,  with  medmm  to 
large  grains,  sweet,  good  quality,  and  very  good  flavor. 

Ford's  No.  1.  {From  Frank  Ford  ct?  Son^  Ravenna,  (?.,  1892.) 
Canes  rather  large  but  not  thrifty,  upright,  with  dull  red  or 
greenish  bark,  and  few  prickles.  Fruit  medium  with  medium  to 
large  grains ;   roundish,  subacid,  coarse  core  and  poor  quality. 

Mersereau^s  Seedling,  {From  J.  M,  Mersereau,  Cayuga,  N.  JT., 
J 893.)  Berries  roundish,  medium  size,  with  medium  grains; 
somewhat  seedy,  nearly  sweet,  fair  quality. 

Ohmer.  {From  N.  II.  Albaugh,  Tadmore,  (?.,  1892.)  Canes 
rather  coarse  and  have  but  few  prickles.  Berries  above  medium, 
roundish,  with  large  grains  and  coarse  core.  Fruit  subacid, 
juicy,  fair  flavor  and  quality.  This  berry  gives  promise  of  being 
very  productive. 
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Reyner.  {From  S,  R.  Alexander^  Belief ontaine^  O.,  1892.) 
Plants  rather  large  and  vigorous,  producing  large  greenish  canes 
with  few  prickles.  Fruii  above  medium,  roundish  or  oblong, 
with  large  grains,  sweet,  good  flavor  and  quality. 

Succesa  {From  Z.  W.  Carr  ik  Co.^  Erie,  Pa.,  1892.)  This  is 
one  of  the  most  productive  blackberries  that  fruited  here  for  the 
first  time  this  season.  Plants  moderately  vigorous ;  canes  of  a 
greenish  color  bearing  abundant  prickles.  Berries  medium  to 
large,  roundish,  with  medium  to  large  grains ;  good  in  flavor  and 
quality. 

Woodland.  {From  TT.  H,  Phillips,  Stanton,  Ind.,  1892.)  Plants 
thrifty,  with  abundant  small  prickles.  Fruit  medium  or  above ; 
berry  roundish  with  large  to  very  large  grains ;  pleasant  flavor 
and  good  quality.    Very  productive  as  grown  here  this  season. 

Yield  of  Blackbebeies,  1894. 
In  the  following  table  the  yield  of  the  blackberries  that  fruited 
at  this  Station  in  1894  is  given,  together  with  the  season  of  each 
variety.  Five  hills  of  each  were  originally  set  but  they  have 
been  allowed  to  grow  together  so  that  the  yield  given  is  for  the 
matted  row.  No  protection  is  given  the  plants,  so  many  of  the 
more  tender  varieties  have  been  winter  killed.  In  such  cases, 
the  yi^ld  of  the  remaining  plants  is  given.  The  date  of  planting 
should  be  taken  into  consideration  when  comparing  varieties. 
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The  Evergreen  was  the  most  productive  blackberry  fruited  here 
this  season.  During  previous  winters  the  canes  have  been  se- 
verely winter  killed,  but  last  winter  they  were  not  affected  by  the 
cold.  This  variety  was  noted  in  the  Report  for  1895  as  bearing 
fruit  of  very  inferior  quality,  and  this  season's  experience  only 
tends  to  confirm  our  former  opinion.  The  next  in  rank  is  Taylor. 
It  was  very  unproductive  in  1893  ;  its  fruit  is  small  in  size, 
but  of  good  quality.  Early  Mammoth  which  is  third  on  the  list 
was  not  hurt  as  much  by  cold  as  it  has  been  during  previous 
winters.  Its  fruit  is  quite  liable  to  be  imperfect  and  knotty  as 
was  noted  last  year. 

The  fruit  and  the  habit  of  growth  of  Early  Mammoth  and  Wil- 
son Junior  are  much  alike.  The  canes  are  low  and  drooping,  and 
bear  larger  and  more  attractive  berries  than  many  of  the  upright 
growing  kinds.  The  plants  are  not  perfectly  hardy,  but  their 
drooping  habit  makes  them  easy  to  protect  in  winter.  These  varie- 
ties are  very  desirable,  where  they  can  be  grown,  on  account  of  the 
size  and  quality  of  the  fruit.  For  this  reason  it  would  be  well  to 
experiment  with  them,  in  a  small  way  at  first,  to  see  if  they  could  be 
made  to  pay  as  a  commercial  crop  by  giving  th'em  winter  protec- 
tion. Bending  the  canes  to  the  ground  and  covering  them  lightly 
withearth  has  been  found  to  be  a  cheap  and  effective  method  of 
protection.  Carlo  ranks  fourth  in  productiveness.  It  has  not  been 
productive  here  in  previous  years.  The  fruit  is  of  inferior  quality 
and  is  suitable  for  neither  home  or  market  use.  Dorchester  was 
the  most  productive  variety  fruited  here  in  1893 ;  the  large  crop 
of  labt  season  may  have  been  the  cause  of  its  small  yield  this 
year. 

List  of  Blackberries  Set  in  Spring  of  1894. 

Childs  Everbearing  Tree.     From  J.  L.  Childs,  Floral  Park, 
N.  Y. 
Western  Triumph.     From  R.  M.  Kellogg,  Ionia,  Mich. 
Sanford.    From  C.  W.  Graham,  Afton,  N.  Y. 


Digitized  by 


Google 


Variety  Tests  of  Dewberries. 


The  dewberries  are  much  inferior  to  blackberries,  as  grown 
here,  in  both  flavor  and  quality  but  on  wanner,  lighter  soi.s  they 
Are  sweet  and  good  flavored.  Their  large  size  and  attractive 
appearance  will  find  them  a  pi  ice  on  the  early  market.  They 
are  very  prolific  bearers,  and  begin  to  ripen  their  fruit  10  day& 
or  more  earlier  than  the  blackberries.  The  vines  are  very  easily 
winter  killed,  but  are  easily  protected  by  throwing  a  few  shovelfuls 
of  earth  on  them  as  they  lie  prostrate  on  the  ground.  In  the  spring 
the  vines  should  be  tied  up  to  a  trellis  or  to  stakes,  while  the 
new  growth  is  left  to  trail  on  the  ground,  where.it  remains  till  it 
is  tied  to  the  trellis  the  following  spring.  A  convenient  form  of 
trellis  is  made  by  stretching  three  wires  over  the  rows,  one  above 
the  other  and  about  15  inches  apart.  When  tied  up  in  this 
manner  the  fruit  is  much  easier  to  pick  and  injury  from  contact 
with  the  ground  is  avoided. 

BarteL  (From  K  Ford  cf-  Son,  liavenna,  a,  1888.)  This 
variety  is  not  identical  with  the  Mammoth  as  grown  here.  Vines 
not  as  vigorous  as  Mammoth.  The  fruit  resembles  that  variety, 
but  is  usually  more  compact  and  of  a  duller  color ;  grains  irregular 
in  size,  subacid,  poor  quality. 

Lucretia.  {From  F,  Ford  <&  Son,  Ravenna,  O.,  1888.)  Vines 
moderately  vigorous.  Fruit  generally  smaller  than  Mammoth 
with  a  smaller  core ;  grains  large,  juicy,  subacid,  poor  quality. 

Mammoth.  {From  F.  Ford  c6  Son,  Ravenna,  O,,  1888.)  Vines 
moderately  vigorous.  Fruit  round  or  oblong,  large  size,  with, 
very  large  grains,  juicy,  subacid,  poor  quality. 

Tablb  II  —  TiBLD  OF  Drwbrbbibs,  1894. 


RankM 
to  yield. 

When 
■et 

NATiE. 

Ytold  of 

row  20 

feet  loDs. 

In  marketable  oondltlon. 

3 

1888 
1888 
1888 

Bartei 

Ounces. 
105 
253 
147 

July  10  to  August    4. 
July  10  to  August  lU 
July  10  to  August    6% 

1 

2 

Lucretia 

Mammoth 
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The  Luoretia  is  the  most  productive  of  the  three  varieties  and 
has  the  longest  fruiting  period. 

Latimer's  Seedling  dewberry  from  J.W.  Latimer,  Pleasanton, 
Kan.,  was  received  for  testing  in  the  spring  of  1894. 

Japanssb  Winbbebby. 
The  Japanese  wineberry  has  been  extensively  advertised  for 
several  years  past  as  a  desirable  novelty,  so  it  is  thought  that  a 
brief  account  of  its  behavior  in  this  locality  will  not  be  out*of 
place  here.  Plants  of  this  fruit  were  received  in  1892  from  R. 
G.  Chase  &  Co.,  Geneva,  N.  Y.  They  have  made  a  good  gro\vth 
but  are  only  moderately  hardy.  The  canes  are  covered  with  a 
dense  growth  of  long  purple  bristles  which  gives  them  a  striking 
appearance.  The  fruit  is  borne  in  clusters  similar  to  raspberries ; 
as  soon  as^the  blossoms  fall  the  long  hairy  segments  of  the  calyx 
close  over j  the  ovaries,  and  so  remain  until  the  fruit  begins  to 
ripen  when  they  recurve  and  expose  the  translucent  wine  colored 
berries.  The  light  orange  color  of  the  inside  of  the  sepals  forms 
a  pleasing  contrast  to  the  darker  colored  fruit.  The  berries  are 
of  medium  size  compared  with  raspberries,  and  crumble  very 
badly.  jThey  are  sprightly,  mild  subacid  but  inferior  in  quality 
to^raspberries,  as  grown  here.  The  plants  have  not  been  even 
moderately  productive  as  yet.    They  are  propagated  by  tips. 
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Variety  Tests  of  Grapes. 


f  Some  of  the  newer  varieties  of  grapes  which  have  fruited  in 
the  Station  vineyards  are  described  below;  comment  is  also 
made  on  a  few  older  and  better  known  grapes,  and  references  are 
given  to  the  reports  of  varieties  which  have  been  noted  in  previ- 
ous publications  of  this  Station. 

The  botanical  classification  of  a  variety  is  indicated  by  an  itali- 
cised abbreviation  of  the  name  of  the  species  to  which  it  belongs.* 

A  hybrid  is  indicated  by  an  "  X  "  separating  the  names  of  the 
species  of  which  it  is  the  offspring,  thus,  vin.  X  Lab.  indicates  a 
hybrid  of  vinifera  fertilized  by  Lahruaca,  When  it  is  known  to 
which  of  the  two  species  the  female  parent  belongs,  this  parent 
is  named  first. 

When  a  hybrid  is  more  closely  related  to  one  species  than  to 
any  other  this  relationship  is  indicated  by  an  "X  "  following  the 
name  of  the  species  to  which  it  is  most  closely  related ;  thus, 
*'  Laih.  X  "  shows  that  the  hybrid  is  most  closely  related  to  the 
Lahrvsca  species. 

The  names  of  the  species  represented  in  a  hybrid  are  also 
frequently  given  in  parentheses  following  the  name  of  the  hybrid ; 
thus,  Bailey,  (Z<2J.,  Zin.,  vulp^  indicates  that  the  three  species 
nsimed  are  represented  in  the  parentage  of  this  variety;  Brighton, . 
Li?).  X,  {Lcib.j  Vin.)  indicates  that  Brighton  is  a  hybrid  of  Lab- 
rusca  and  viniferay  with  more  of  Lahrvsoa  than  of  vimfera 
blood. 

Synonyms  are  printed  in  italics  and  inclosed  in  parentheses. 

Blanco.'  Lab.  X,  {Lah.j  vul.,  vin.).  A  seedling  of  Elvira  by 
Triumph.    Clustermediumsize,  cylindrical,  loose;  berry  medium, 

4The  foUowlBg  abbreylAtloDft  are  used,  ▼!>.:  Lab.  for  LatrtruteOt  L.  the  wild  fVn  grape; 
vu'p.  for  vulpina,  h.  (ripariuk^  of  Mx.>,  the  wild  grape  of  the  rlrer  banks;  cand.  for  candi- 
cant  Cngel.,  the  Mustang  grape  of  Texas;  t»tt.  tor  cutiifalUt  Mx.,  the  wild  Summer  grape; 
vin.  torvinifernj  L.,  the  oultlTated  grape  of  Europe;  lAn.  for  Utieecumil^  Buck.,  the  Post-onk 
grape  of  Texas;  Botirq.  for  Bourquiniana,  Mun.,  and  rup.  for  rupettritf  Soheele,  the  Rock  or 
Sand  grape  of  Western  Mississippi  Vallej  and  Texas. 
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oval,  purplish  red  or  purple,  covered  with  blue  bloom  ;  pulp 
moderately  tender,  not  readily  releasing  the  seeds.  Moderately 
juicy,  somewhat  vinous,  sweet,  good  flavor,  good  to  very  good 
quality.  Not  remarkably  attractive  in  appearance.  Season 
about  with  Concord.  Vine  unproductive.  Blossoms  incapable 
of  setting  fruit  when  self-fertilized,  and  therefore  the  vine  should 
be  mingled  with  other  varieties  that  blossom  at  the  same  time. 
See  no  reason  for  its  introduction  into  this  section  of  the  country. 

Chautauqua.  Lab.  A  chance  seedling  found  in  a  Concord 
vineyard.  It  was  sent  to  this  Station  in  1892  and  bore 
its  first  few  clusters  of  fruit  this  season.  These  bunches 
were  medium  to  large,  moderately  compact;  berry  medium 
to  large,  usually  uniformly  above  medium,  black  with  blue 
bloom,  juicy,  vinous,;  pulp  quite  tender  and  separates  readily 
from  the  very  few  seeds;  very  good  in  quality.  When  pulled 
from  the  cluster  the  berry  leaves  white  fibres  attached  to  the 
pedicel.  Equal  or  superior  to  Concord  and  a  few  days  earlier 
this  year.  Should  it  prove  productive  it  wnll  be  worth  further 
testing  for  a  market  grape.  See,  also,  Annual  Keport  of  this 
Station  for  1892,  p.  618. 

Columbian.  Received  from  the  Columbian  Grape  Compan}^ 
Kingston,  O.,  in  the  spring  of  1^94. 

Daisy.  {Lab.^  vin,).  Unproductive  here  in  1893  and  1804. 
Only  partly  self-fertile  and  if  planted  at  all  should  be  mixed 
with  other  varieties  in  order  to  secure  better  fertilization  of  tlie 
blossoms.  It  is  not  worthy  of  introduction  in  this  section.  Seo, 
also.  Annual  Reports  of  this  Station  for  189 J,  p.  495,  and  189'J, 
p.  til9. 

Duchess.  Lab.  X,  (ZaJ.,  Bourq.).  As  grown  on  our  heavy 
clay  soil  it  does  not  rank  more  than  good  to  very  good  in  qualit> . 
It  is  partly  self-fertile  but  will  probably  do  better  in  mixed  vin<  - 
yards  than  when  grown  alone.  The  pulp  is  tender,  vinous  ami 
nearly  sweet;  the  seeds  are  tender  and  easily  crushed.  Begins 
to  ripen  last  of  September  or  first  of  October.  The  fully  ripemd 
berries  have  a  decided  brown  or  reddish-brown  tinge  on  the  side 
exposed  to  the  sun,  and  the  little  dark  specks  thinly  scattered 
over  the  skin  are  quite  characteristic.  It  is  highly  esteemed  in 
some  localities. 
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Early  Ohio.  Lah.  or  Lab.  X.  A  chance  seedling  received 
from  C.  8.  Curtis  &  Co.,  Portland,  N.  Y.,  Ib91.  Vines  moderately 
vigorous  with  good  foliage ;  bunch  medium  or  below,  not  com- 
pact; berry  medium,  black  with  blue  bloom;  pulp  not  melting, 
sweet;  seeds  few  and  sepafate  easily  from  the  pulp;  fair  quality  ; 
productive.  Season  about  with  Moore's  Early.  See,  also,  An- 
nual Report  of  this  Station  for  1893,  p.  619. 

Elsinburgh.  {Elsinhoro,  Smart's  El8inhorongh\  cesi.  An 
old  variety  received  from  T.  S.  Hubbard,  Fredonia,  N.  Y.,  in 
1888.  Bunch  medium  to  large,  moderately  compact,  shouldered, 
spreading,  with  rather  long  branches ;  *berry  small,  black  with 
blue  bloom,  nearly  round,  sweet,  vinous,  with  but  little  pulp  and 
few  small  seeds ;  juice  colored.  Berry  too  small  to  meet  with 
favor  as  a  market  grape.  Season  last  of  September  and  first  of 
October.  See,  also,  Annual  Reports  of  this  Station  for  1891,  p. 
495,  and  1892,  p.  t)21. 

Elvicand.  cand.  X,  {cand.y  vuL,  Lah,).  This  variety  was 
recommended  for  trial  as  a  dark  red  grape  of  Concord  season  in 
the  Annual  Reports  of  this  Station  for  1892  and  1893.  In  18i'4 
it  was  very  productive  and  confirmed  the  favorable  opinion  that 
had  previously  been  formed  of  it. 

Empire  State.  {Lah.  X  liij).)  The  vine  is  not  a  vigorous 
grower  here,  but  was  quite  productive  this  season.  The  clusters 
are  long,  rather  slender  and  borne  on  long,  slender  stems,  the 
distance  between  the  vine  and  fruit  being  rather  longer  than 
usual  and  quite  characteristic  of  this  variety.  The  berries  are 
medium  in  size,  white  tinged  with  yellow ;  pulp  tender,  sprightly 
and  of  good  quality.    Season  first  of  October. 

Qold  Dust.  Lab.  X,  (Zi5.,  vin.^  Bourq).  Mildly,  subacid ; 
pulp  tough;  does  not  release  the  seeds  readily;  insipid;  poor 
quality.  See  no  reason  for  further  testing  in  this  locality.  See, 
also.  Annual  Report  of  this  Station  for  1892,  p.  624. 

Golden  Grain.  Lab.  X,  (ZaJ.,  vin.^  Bourq.)  Clusters 
medium  or  above,  usually  compact,  shouldered  ;  berries  medium 
size,  oblong,  dull  green,  with  thin  white  bloom  and  thinly 
sprinkled  with  brown  dots ;  skin  tough ;  pulp  tough  and  does  not 
separate  readily  from  the  seeds ;  moderately  juicy,  sweet,  pleasant 
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flavor.  Inclined  to  drop  from  the  cluster  when  ripe.  Not  equal 
to  Niagara  in  appearance  and  would  no  doubt  prove  inferior  to 
it  as  a  market  grape.  Not  worthy  of  introduction  in  this  locality. 
Ripens  about  with  Concord. 

Hercules.  {Lab.,  vin.)  When  the  long  drought  of  the  sum- 
mer was  broken  by  autumn  rains  the  fruit  began  to  crack  and 
was  much  injured  in  this  way.  This  fault  was  noticed  in  1892, 
but  was  not  apparent  in  1893.  On  account  of  the  liability  of  the 
fruit  to  crack  and  drop  from  the  cluster,  and  because  of  the 
tough  pulp,  this  variety  is  unworthy  of  introduction  into  com- 
mercial vineyards  in  this  section  of  the  country.  See,  also, 
Annual  Reports  of  this  Station,  1892,  p.  625,  and  1893,  p.  620. 

Horsford.  HorsforcTs  Mammoth.  Received  in  the  spring  of 
1S94  from  R.  M.  Kellogg,  Ionia,  Mich. 

Isabella  Seedling.  Lab.  This  is  a  variety  of  considerable 
merit  on  account  of  its  vigor,  productiveness,  earliness,  fine 
formed  clusters  of  good  appearance,  vinous  flavor  and  the  good 
quality  of  its  fruit.  It  begins  to  ripen  a  little  later  than  Moore's 
Early.  In  fact  it  might  be  called  an  early  Isabella.  The  fruit 
keeps  quite  well  in  cold  storage.  The  clusters  are  more  compact 
tlian  those  of  the  Isabella,  being  moderately  compact  and  slightly 
shouldered.  The  berries  are  medium  to  large,  oblong,  black  with 
blue  bloom,  vinous  flavor  and  good  quality.  Worthy  further 
testing.  The  variety  was  received  here  in  1889  from  G.  A. 
Ensenberger,  Sr.,  Bloomington,  111.  See,  also.  Annual  Reports 
of  this  Station,  1892,  p.  636,  and  1893,  p.  621. 

Juno.  {Bourq.y  Lab.)  Unproductive  this  year.  Of  no  use 
hire  as  compared  with  other  good  varieties  of  the  same  season. 
See,  also.  Annual  Report  of  this  Station  for  1892,  p.  627. 

Kensington,  Received  in  the  spring  of  1894  from  Prof. 
Craig,  Ottawa,  Canada. 

Linlmar.  Lah.  X,  {Lab.  vin.)  Another  season's  trial  con- 
firms the  opinion  previously  formed  of  this  variety.  It  is  not 
worthy  of  introduction  in  this  locality.  See,  also.  Annual  Reports 
of  this  Station  for  1892,  p.  623,  and  1893,  p.  621. 
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Lutie.  {Lah.^ — ?)  A  chance  seedling,  received  from  Samuel 
Wilson,  Mechanicsville,  Pa.,  in  1892.  It  bore  a  few  clusters  of 
fruit  this  year.  Bunch  small  to  medium,  moderately  compact^; 
berry  medium  to  large,  round,  dull  dark  red  with  slight  whitish 
bloom;  pulp  sweet  with  a  strong  foxy  odor,  moderately  juicy, 
moderately  tender,  releases  the  seeds  readily ,^fair^  in  flavor  and 
quality.  Season  earlier  than  Concord ;  about  with  Worden 
this  year. 

Missouri  Riesling,  {vuhj  Lab.)  A  seedling  of  Taylor  raised 
by  Nicholas  Grein,  near  Hermann,  Mo.  Bunch  medium,  rather 
loose.  Berries  greenish- white,  tinged  with  pink  when  fully  ripe, 
sprinkled  with  small  brown  dots  and  covered  with  white  bloom, 
nearly  round,  but  tapering  toward  the  pedicel.  Pulp  does  not 
readily  release  the  seeds,  is  moderately  juicy,  mild  in  flavor, 
sweet,  but  not  sprightly  enough  to  rank  high  as  a  table  grape 
in  American  markets.  Berry  thin-skinned,  fine  flavored,  with 
no  foxiness;  Begins  to  ripen  a  little  before  Catawba.  See,  also. 
Annual  Keports  of  this  Station,  1891,  p.  497,  and  1892,  p.  630. 

Norwood.  Lab.  Cluster  moderately  compact ;  berry  above 
medium,  inclined  to  oval,  purple  with  blue  bloom;  skin  thick 
and  tough ;  pulp  moderately  tough,  not  readily  releasing  the 
seeds,  nearly  sweet,  fine  flavor.  Incapable  of  self-fertilization 
and  unproductive  here,  even  in  a  mixed  vineyard.  This  fault  is 
sufScient  to  debar  it  from  the  commercial  list,  and  there  are 
other  grapes  of  its  season  that  are  superior  to  it  for  amateur 
purposes.    Began  to  ripen  this  season  the  first  week  in  October. 

Opal.  (ZaJ.,  vin)  Cluster  medium,  compact ;  berry  small  to 
above  medium,  nearly  round,  green,  covered  with  thin  white 
bloom ;  pulp  tough,  not  readily  releasing  the  seed ;  sweet, 
sprightly  vinous,  good  quality,  with  little  or  no  foxy  flavor. 
Season  about  with  Niagara.  It  can  not  compete  with  that 
variety  as  a  market  grape,  and  for  amateur  purposes,  it  is  inferior 
to  other  white  grapes  of  its  season.  Can  see  no  reason  for  its 
introduction  in  this  locality.  It  is  fully  self-fertile.  See,  also, 
Annual  Reports  of  this  Station  for  1892,  p.  632,  and  1893,  p.  622. 

Pocklington.  Lab,  A  seedling  of  Concord.  Unproductive 
this  season.  Not  as  satisfactory  here  as  Niagara.  It  is  some- 
times soM  for  Niagara,  as  it  readily  passes  for  that  variety 
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in  the  market,  and  being  somewhat  earlier  than  the  Niagara 
it  brings  better  prices  than  when  sold  under  its  own 
name.  Cluster  medium  to  large;  berry  nearly  round,  green, 
or  yellow  when  fully  ripe,  with  occasional  distinct  brown  dots ; 
has  a  foxy  odor  and  some  foxy  flavor,  sweet,  fair  to  good  in 
quality. 

Rommel.  Lab,  X,  (ZaJ.,  ww,  vul,).  A  seedling  of  Elvira  X 
Triumph,  originated  by  T.  V.  Munson,  Denison,  Texas,  and  sent 
to  this  Station  in  1892.  Begins  to  ripen  about  the  same  season 
as  Concord.  Cluster  medium  or  above,  moderately  compact; 
berries  medium  to  large,  round  or  oblate,  with  thin  skin,  which 
cracks  badly ;  green  or  pale  green,  covered  with  white  bloom ; 
pulp  melting,  juicy,  nearly  sweet,  good  quality.  Vine  vigorous 
and  healthy.  Can  not  be  recommended  for  this  locality  on 
account  of  the  cracking  of  the  fruit,  and  on  our  soil  it  does  not 
attain  high  flavor. 

Roscoe.  Lab.  X,  (Za5.,  Bourq,).  A  seedling  of  Delaware  X 
Martha,  originated  by  T.  Y.  Munson,  Denison,  Texas  ;  sent  to 
the  Station  in  1 888.  It  bore  its  first  fruit  here  last  year.  Vine 
vigorous,  with  healthy  foliage.  The  clusters  resemble  Delaware 
in  size  and  shape;  berries  nearly  round,  white  or  pale  green, 
with  white  bloom;  nearly  sweet,  sprightly,  good  flavor  and 
quality ;  pulp  tough,  not  readily  releasing  the  seeds.  Not  very 
productive  this  season.  Begins  to  ripen  about  with  Delaware. 
The  blossoms  are  incapable  of  setting  fruit  unless  cross  fertilized. 
Do  not  consider  it  worthy  of  introduction,  since  there  are  other 
better  white  grapes  of  its  season  for  this  section. 

Shelby.  Keceived  from  D.  S.  Marvin,  Watertown,  N,  Y.,  in 
the  spring  of  1894. 

Seedlings  unnamed  as  follows : 

Quest's  No.  1.  Keceived  from  Fred,  M.  Guest,  Fredonia,  N.Y., 
1894. 

Homer's  No.  1.  Received  from  Joel  Horner,  Delair,  N.  J.,  1 894. 

MarvMs  Seedling  White.  Received  from  D.  S.  Marvin,  Water, 
town,  N.  Y.,  189  i.  Bore  its  first  fruit  this  year.  Clusters 
medium,  compact ;  berry  small  to  medium;  inclined  to  drop  from 
the  stem ;  pale  green  er  yellow,  sometimes  faintly  tinged  with 
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pink ;  thin  white  bloom ;  pulp  moderately  firm,  readily  releases 
the  seeds,  nearly  sweet,  somewhat  vinous,  good  quality.  Season, 
last  of  September.  Do  not  think  it  worthy  of  introduction 
either  as  an  amateur  or  market  variety,  since  it  shows  no  points 
of  superiority  over  well-known  kinds  of  its  season. 

ThompsorCs  No.  5.  Keceived  from  Joseph  T.  Thompson, 
Oneida,  N.  T.,  Ih9l. 

ThompBorCs  No.  7.  Received  from  Joseph  T.  Thompson, 
Oneida,  N.  Y.,  1894. 
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The  trees  in  the  Station  pear  orchards  are  young  and  just 
beginning  to  fruiU  It  is  thought  best  to  defer  publishing  notes 
on  the  varieties  in  these  orchards  till  the  trees  are  more  mature. 
The  following  is  a  list  of  the  varieties  now  growing  here,  exclu- 
sive of  the  Station  seedlings.  Unnamed  seedlings  and  synonyms 
are  printed  in  italics. 

LIST    OF  PEABS  IN  STATION  ORCHARDS  IN    1894. 


Anna  Nellis. 

Angou  eme. 

Anjou. 

Ansault. 

Arkansas  Mammoth. 

Assomption. 

Autumn  Bergamot,  No.  122. 

Ayer  No.  1. 

Bartlett. 

Bartseckel. 

Bessetnianka. 

Bezi  de  la  Motte. 

Bordeaux. 

Bosc. 

Boussock. 

Brandywine. 

Brignais. 

B.  S.  Fox. 

Buflfura. 

Centennial. 

Chinese  Sand. 

Cincincis. 

Clairgeau. 

Clapp's  Beauty. 

Clapp's  Favorite. 

Cocklin. 

Coles. 

Columbia. 

Congress. 

Comi  t. 

Cornice. 


Craig. 

Crow's  Choice. 

Daimvo. 

Dana^s  Hovey. 

Uearborn's  Seedling. 

Delices  de  Louvenjal. 

Dewey's  Premium. 

Directeur  Alphande. 

Dix. 

Doctor  Farley. 

Doctor  Reder. 

Dula. 

Early  Bergamot. 

Early  Harvest. 

Easter  Beurre. 

Ellis. 

E.  No.  47. 

Esperen. 

Exeitier. 

Fitzwater. 

Flat  Berffamot. 

Flemish  Beauty. 

Fondante  d'Automne. 

Fondante  de  Bihorel. 

Fortunee  Boisselot. 

Frederic  Clapp. 

Gakovsky. 

Gans.  i 

GansePs  Seckel. 

Garber. 

Giflford. 
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Goodale. 

Hosenschenck. 

Howell. 

Idaho. 

Japan  Golden  Russet. 

Jaques  Molet. 

Jones 

Josephine  de  Malines. 

Kiener. 

Kingsessing. 

Kinsman. 

Kurskaya. 

Lamartine. 

Late  Bartlett. 

Lawrence. 

Lawson. 

Le  Conte. 

Limbertwig. 

Lincoln. 

Lincoln  Coreless. 

Little  Gem. 

Longworth  N^o:  L 

Lucv  Duke. 

Maaam  Appert. 

Madam  Millet. 

Madam  Trey  ve. 

Madam  von  Siebold. 

Manning's  Elizabeth. 

Marie  Benoist. 

Marshall. 

Maurice  Desportes. 

Miriam. 

Mt.  Vernon. 

Nickerson. 

No.  6. 


No.  439. 

'Old  Crassane. 

Ontario. 

Osband's  Summer. 

Passans  du  Portugal. 

P.  Barry. 

PeflFer. 

Peffer  No.  3. 

Pitmaston  Duchess. 

Pound. 

Pres.  Drouard. 

Raven  wood. 

Raymond  de  Montlaur. 

Refreshing. 

Reliance. 

Ritson. 

Rutter. 

Seckel. 

Sheldon. 

Shull. 

8t.  Crispin. 

Superfin. 

Theresa  Appert. 

Tyron. 

Urbaniste. 

Van  Cott. 

Vermont  Beauty. 

Victor. 

White  Doyenne. 

Winter  Bartlett. 

Winter  Nellis. 

Youngken's  Favorite. 

Zuckerbirn. 

Total,  130. 
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Many  of  the  older  varieties  of  raspberries  have  been  thor- 
oughly tested  at  this  Station  and  reported  on  in  previous  years. 
Therefore  it  has  been  thought  best  to  discard  a  large  number  of 
them  and  retain  only  a  few  of  the  standard  varieties  for  com- 
parison with  the  newer  sorts.  Information  concerning  any  of 
these  older  varieties  that  have  been  tested  will  be  cheerfully 
famished  upon  application. 

BLACK  RASrBERRIES  — NOTES  ON  VARIETIES. 

Eureka.  {From  W,  N.  Scarfs  JS'eio  Carlisle^  O)  Has  not 
fruited  yet. 

Haynes^  Seedling.  {From  L  77.  Ilaynea^  Delphi^  Ind.j  1893.) 
Fruit  of  medium  size,  firm,  and  somewhat  seedy;  moderately 
juicy,  mild  subacid,  good  flavor  and  quality.  Berries  are  dull 
black  and  unattractive, 

Kansas.  {From  A.  H,  Griesa^  Laiorence^  Kan.,  1893.)  Fruit 
medium  to  large,  of  good  black  color,  moderately  juicy,  firm, 
slightly  subacid,  good  flavor,  fairly  productive. 

Manwaring^s  Seedling.  {From,  C.  II.  Mamcaring^  Lawrence^ 
Kwn.^  1893.)  This  variety  has  not  yet  been  fruited  at  this  Station. 

Mohler.  {From  D.  M.  Mohler  cfc  Co.,  New  Paris,  0.,  1893.) 
The  plants  of  this  variety  resemble  the  Kansas  in  general  appear- 
ance, but  are  larger  and  more  vigorous.  It  promises  to  be  very 
productive  but  the  fruit  is  not  as  attractive  in  appearance  as  the 
Kansas.  Berries  medium  to  large,  of  dull  black  color,  firm, 
juicy,  nearly  sweet,  fair  quality. 
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Most  of  the  black  raspberries  have  been  recently  transplanted, 
so  their  yields  are  not  given.  A  list  of  the  varieties  now  grow- 
ing on  the  Station  plats  is  given  below : 

American  Everbearing.  Mamoaring-s  Seedling. 

Arctic.  Mills'  No,  7  (see  Onondaga). 

Brackeifs  No.  101  (see  Lotta).  Mills'  No.  15  (see  Mills). 

Carman.  Mills. 

Eureka.  Mohler. 

Hay)ies*  Seedling.  Ohio. 

Hilborn.  Older. 

Kansas.  Onondaga  {Mills'  No.  7). 

Lotta  {Brackets  No.  101).  Smith's  No.  2.  * 

Spry's  Early. 

Hilborn  produced  a  good  crop  of  fruit  this  year.  In  1893  it 
was  reported  as  being  worthy  of  extended  trial  on  account  of  its 
productiveness,  vigor  and  excellent  fruit.  American  Everbear- 
ing was  moderately  productive  this  season.  It  produced  a  few 
fruits  in  September,  but  not  enough  to  be  of  any  value.  Lotta 
is  only  moderately  productive  of  medium-sized  fruit.  Arctic  was 
fruited  here  for  the  first  time  last  season;  it  has  been  only 
moderately  productive  thus  far  of  medium-si^  fruit.  Mills 
{Mills'  No.  15)  and  Onondaga  {Mills'  No.  7),  both  of  which  received 
favorable  notice  in  the  report  of  this  Station  for  1893,  were 
transplanted  that  fall ;  therefore  no  report  can  be  made  on  them 
this  year. 

RED    EASPBERBIES. 

The  following  table  shows  the  yield  of  red  raspberries  fruited 
at  this  Station  in  1894,  the  per  cent,  of  the  crop  picked  before 
July  13  and  the  per  cent,  picked  after  July  25.  The  plants  are 
set  in  rows  25  feet  in  length  and  are  allowed  to  form  matted 
rows  at  once.  Those  varieties  that  produced  their  first  crop  this 
year  are  not  comparable  with  those  that  have  borne  fruit  for  one 
or  more  seasons,  because  they  have  not  yet  come  into  full 
bearing. 
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Table  III — Showikg  Rblativb  Psoductivbness  and  Eabjct  ▲>d 
Latje  Yibld  of  Rbd  Raspbbbbibs  in  1894. 


11 

1 

NAMB. 

When  set. 

Percent  of  crop 
picked    prior 
to  July  18. 

Peroent.  of  orop 
picked     after 
July  «6. 

II 

Is-- 

191 

Brandy  wine 

1892 
1892 
1893 
1893 
1892 
1892 
1893 
1892 
1889 
1892 
1893 
1893 
1892 
1892 
1893 
1893 
1893 
1892 

...... 

32 
23 

Ounces. 
34 

5 

Clarke 

151 

♦ 

Cline 

* 

Crimson  Beaiitv 

6 

Cuthbert 

3 
3 
27 
18 
11 
13 

21 
22 
17 
24 
22 
26 

149 

2 

* 

Cuthbert  ( Qainhy^s  Favorite) 

Early  Pride 

193 
60 

1 

Early  Prolific 

119 

1 

Harris 

t  290 

10 

Miller's  Woodland 

76 

♦ 

Naomi 

* 

8 

Olathe  {Stayman's  No.  6) 

Pomona 

"26' 
36 

34 
12 
11 

129 

187 

4 

Pride  of  Kent 

t  165 

* 

Pumphrey's  No  Name 

* 

Reder 

10 
24 

23 
10 
36 

71 

* 

Reliance 

21 

11 

Royal  Church 

§58 

StaymarC%  No,  5,  see  Olathe 

8 

Superb 

1892 
1892 

13 
83 

24 

7 

174 

9 

Turner 

83 

-r JJ 

Early  Red  Raspberribs. 

The  greater  part  of  the  red  raspberries  ripened  between  the 
dates  of  July  13  and  25.  Those  varieties  that  ripened  a  con- 
siderable portion  of  their  crop  prior  to  July  13  may  be  called 
early,  and  those  that  ripened  a  considerable  portion  of  their  crop 
after  July  25  may  be  called  late  for  this  season. 

Table  III  shows  that  eight  varieties  yielded  over  12  per  cent 
of  their  crop  before  July  13. 

Table  IV  gives  the  dates  of  the  first  picking,  together  with 
the  yield  of  these  eight  varieties. 

*Ftratcrop. 

t  Yield  oompated  from  80  per  cent,  of  a  full  row. 
t  Yield  computed  from  069^  per  cent,  of  a  full  row. 
I  Yield  computed  from  48  per  cent,  of  a  full  row. 
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Table  IV  —  Early   Ebd  Easpbbbribs   Ranked   Aooobding  to 
Yield  Prior  to  July  13,  1894. 


NAME. 


?« 

• 

9 

^^ 

o 

Dateof  flrtt 

^ 

0j 

picking. 

II 

e2 

July      3 

16 

60 

June    80 

22 

119 

July       5 

11 

76 

July       3 

15 

68 

June    30 

47 

131 

July       3 

5 

21 

July       6 

22 

174 

July       3 

27 

83 

5l 


Early  Pride 

Early  Proli6c 

Miller's  Woodland 

Pomona 

Pride  of  Kent.. . . 

Reliance , 

Superb 

Turner 


7 
10 

8 

^t4 

8 

9 


Superb  was  noted  last  year  as  being  very  unproductive.  Earlr 
Prolific  is  moderately  productive  of  fruit  of  good  quality,  and  is 
remarkable  for  its  long  fruiting  period,  being  classed  with  both 
early  and  late  varieties.  Pomona  made  a  good  showing  this 
season,  as  it  has  done  in  previous  yefars.  It  seems  to  be  worthy 
of  introduction  in  this  locality.  Turner  is  an  old  variety  and 
very  hardy.     Its  fruit  is  inferior  to  Cuthbert  in  size  and  firmness. 


*  First  crop. 


t  Yield  computed  from  80  per  cent,  of  a  full  row. 
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Latb  Bbd  Baspbbbbies. 
Classing  those  varieties  as  late  that  yielded  one-fourth  or  more 
of    their    crop    after  July  25,  Table  III  shows  a  list  of  11 
varieties,  which  are  given  in  the  following : 

Table  V  —  Late  Eed  Raspbebbies  Ranked  Acoobding  to  Yield 
Aftbb  July  25,  1894. 


name. 


Brandy  wine 

Clarke 

Cnthbert 

Cnthbert  ( Quinby^s  Favorite) 

Earljr  Prolific 

Harris* 

Miller's  Woodland 

Olathe  (Stayman'8  No.  5)t . . . 

Rederf    

Royal  ChurchJ 

Superb 


|« 

o 

H 

Date  of  I«8t 

it 

a; 

picking. 

•^ 

It 

ii 

•a^ 

August  4 

11 

34 

12 

August  8 

36 

151 

5 

August  8 

31 

149 

6 

August  8 

44 

193 

2 

August  8 

28 

119 

7 

August  8 

53 

232 

1 

August  4 

20 

76 

10 

August  8 

44 

129 

August  8 

16 

71 

August  8 

9 

26 

ii 

August  8 

43 

174 

3 

Harris  yielded  much  the  largest  crop  of  apy  of  the  red  rasp- 
berries fruited  here  in  1894,  but  the  plants  were  set  in  1889,  so 
have  become  well  established,  which  fact  should  be  taken  into 
consideration  when  comparing  its  yield  with  other  varieties 
which  have  not  been  set  so  long.  It  produces  excellent  fruit 
which  resembles  Cuthbert  in  size  and  quality.  Cuthbert  and 
Quinby's  Favorite  appear  to  be  identical,  unless,  as  was  sug- 
gested in  1893,  Quinby's  is  an  improved  strain  of  Cuthbert.  Rows 
of  both  of  these  berries  were  fruited  this  year  under  exactly 
similar  conditions,  which  resulted  in  Quinby's  taking  second  rank 
as  to  yield  while  Cuthbert  ranked  sixth.  Clarke  in  1893  was 
noted  as  "  a  well  known  old  variety  and  one  of  the  most  pro- 
ductive tested  at  this  Station."  It  ranks  fifth  in  productiveness 
for  1894.  Royal  Church  has  given  very  good  results  in  previous 
years,  but  this  year,  on  account  of  being  recently  transplanted,  it 
has  fallen  much  below  its  average. 


*  Yield  computed  from  €0  per  cent,  of  a  full  torn, 
4B  per  cent,  of  a  full  row. 


t  First  crop.        X  Yield  computed  fron 
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PURPLE  RASPBERRIES. 

Most  of  the  purple  raspberries  have  been  recently  transplanted 
so  that  only  the  one  variety,  Addison,  bore  fruit  this  season. 
The  following  list  gives  the  names  of  the  varieties  that  are  now- 
growing  on  the  Station  plats. 

Addison. 
Bahcock  No,  1. 
Cardinal. 


Columbian. 
Shaffer. 
SmitKs  Purple. 


Addison  is  only  moderately  productive,  the  yield  of  five  hills 
now  in  a  matted  row  was  106  ounces.  The  fruit  is  of  good 
quality,  having  the  flavor  of  the  wild  red  raspberry,  while  the 
plants  have  the  habit  of  growth  of  the  black  raspberries. 
Columbian  was  transplanted  after  fruiting  in  1893,  so  no  farther 
report  can  be  given  on  it  at  this  time  as  we  have  no  plants  in 
bearing. 

YELLOW  RASPBERRIES. 

A  list  of  the  yellow  raspberries  now  growing  on  the  Station 
plats  is  given  below. 

Caroline.  |  Golden  Thornless. 

Champlain.  i  Orange. 

Crystal  {Crystal  White).  Vermont. 

Golden  Queen.  . 

Of  the  three  varieties  that  produced  fruit  this  year  Caroline  is  - 
first  in  produptiveness  as  it  was  last  year,  ranking  about  with 
Cuthbert  (Quinby's).  Golden  Thornless  is  an  old  variety  which 
produces  fruit  of  good  quality.  Vermont  was  one  of  the  most 
productive  of  the  yellow  raspberries  in  1893 ;  it  was  only  moder- 
ately productive  this  year.  None  of  the  yellow  berries  are  suit 
able  for  a  market  crop,  but  many  of  them  are  very  desirable  for 
the  home  garden. 

List  of  Raspbebbies  Set  in  the  Spbing  of  1894. 

Balcock'a  Seedling^  from  D.  W.  Babcock,  Dansville,  N.  Y. 
Bahcock  No,  3,  from  D.  W.  Babcock,  Dansville,  N.  Y. 
Babcock  No.  5,  from  D.  W.  Babcock,  Dansville,  N.  Y. 
Babcock  No.  9,  from  D.  W.  Babcock,  Dansville,  N.  Y. 
BeckwitKs  Seedling,  from  Prof.  M.  H.  Beckwitb,  Newark,  DeL 
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Columbian,  from  Joseph  T.  Thompson,  Oneida,  N.  Y. 
Cromwell,  from  W.  D.  Barns,  Middle  Hope,  N.  Y. 
English^Giant,  from  W.  D.  Barns,  Middle  Hope,  N.  Y. 
Eureka,  from  A.  M  Purdy,  Palmyra,  N.  Y. 
Golden  Prague,  from  W.  D.  Barns,  Middle  Hope,  N.  Y. 
Hopkins,  from  A.  M.  Purdy,  Palmyra,  N.  Y. 
I.  X.  L.,  from  Charles  Schlessler,  Naperville,  111. 
Kenyon,  from  O.  A  Kenyon,  McGregor,  la. 
King,  from  Cleveland  Nursery  Co.,  Eio  Yista,  Va. 
Loudon,  from  F.  W.  Loudon,  Janesville,  Wis. 
Palmer,  from  Charles  Mills,  Fairmount,  N.  Y. 
Pioneer,  from  D.  B.  Garvin  &  Son,  Wheeling,  W.  Va. 
Poscharaky  No.  3,  from  F.  W.  Poscharsky  &  Son,  Princeton,  111. 
Poscharsky  No.  9,  from  F.  W.  Poscharsky  &  Son,  Princeton,  IlL 
Poscharsky  No,  15,  from  F.  AV.  Poscharsky  &  Son,  Princeton,  IlL 
Redfield,  from  J.  Wragg  &  Son,  Waukee,  la. 
Red  Sweet,  from  W.  D.  Barns  &  Son,  Middle  Hope,  N.  Y. 
Superlative,  from  Ellwanger  &  Barry,  Eochester,  N.  Y. 
Talbot  Prolific,  from  M.  I.  Ellis,  Norwood,  Mass. 
Townsend^s  No.  2,  from  George  Townsend,  Gordon,  O. 
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NOTES  ON  STRA.WBEIIRIES  FOR  1894. 

In  the  following  report  on  the  varieties  of  strawberries  grown 
at  this  Station  a  description  of  varieties  fruited  here  for  the  first 
time  in  1894  is  given,  together  with  a  few  brief  additional  notes 
on  varieties  reported  on  in  previous  years.  This  is  followed  by 
a  comparison  of  the  different  kinds  as  regards  their  productive- 
ness and  season  of  ripening.  This  report  is  based  wholly  on 
records  of  the  plants  as  grown  at  this  Station. 

It  seems  hardly  necessary  to  state  that  this  report  is  offered 
gimply  as  a  contribution  to  our  knowledge  of  the  value  of  the 
different  varieties  considered  therein,  and  of  their  relative  merits 
when  compared  with  each  other.  It  is  conceded  that  no  kind  of 
strawberry,  or  other  fruit,  succeeds  equally  well  in  all  localities, 
and  the  fact  that  a  variety  takes  first  rank  in  one  section  of 
country  does  not  necessarily  demonstrate  its  ability  to  do  the 
same  thing  in  every  locality  and  with  every  combination  of  soil 
and  climatic  conditions.  Nevertheless,  the  comparisons  of  varie- 
ties [made  at  this  Station  in  previous  years  have  given  results 
remarkably  in  accord  with  the  general  records  made  by  these 
varieties  throughout  the  State,  thus  demonstrating  the  value  of 
the  Station^  reports  on  small  fruits  to  those  who  are  interested  in 
small  fruit  culture.  The  success  of  a  particular  variety  here  does 
not  prove  its  ability  to  succeed  elsewhere,  yet  it  may  be  taken  as 
an  indication  of  its  value  and  that  it  is  worthy  a  place  on  the 
trial  list  in  other  localities.  The  popular  demand  for  such  infor- 
mation as  is  contained  in  this  Station's  annual  reports  on  small 
fruits  is  sufficiently  indicated  by  the  rapidity  with  which  the 
editions  of  the  small  fruits  bulletins  are  exhausted. 

The  strawberries  grown  here  are  on  rather  stiff  clay  loam, 

well  tile-drained  and  made  fertile  with  stable  manure.    They 

were  formerly  tested  both  in  hills  and  in  matted  rows,  but  now 

are  grown  only  in  matted  rows.     During  the  first  season  they 
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are  given  clean  cultivation.  After  the  ground  freezes  in  early 
winter  they  are  covered  four  or  five  inches  deep  with  straw  or 
coarse  manure.  They  are  given  one  cultivation  in  the  spring  as 
soon  as  the  ground  is  fit  to  be  worked,  usually  with  a  Planet  Jr. 
cultivator.  The  mulch  is  then  removed  from  the  beds  and 
placed  between  the  rows,  where  it  is  left  until  the  crop  is  picked. 
One  or  two  inches  of  the  mulch  is  left  on  the  plants  to  keep  the 
ground  moist  and  the  fhiit  clean.  Plate  I  illustrates  this  manner 
of  mulching  the  strawberries. 

Before  the  fruit  ripens  an  area  of  33  square  feet  is  laid  out  in 
each  bed.  The  fruit  borne  on  this  area  is  carefully  weighed  and 
a  complete  record  kept  of  the  date  and  weight  of  each  picking. 

As  a  rule  it  is  probably  best  to  set  plants  in  the  spring,  and 
after  taking  one  crop  of  fruit  plow  the  bed  under.  With  plants 
that  make  runners  very  slowly  it  sometimes  happens  that  the 
second  yearns  yield  is  better  than  the  first.  For  this  and  other 
reasons,  which  it  is  not  necessary  to  state  in  this  connection, 
strawberry  beds  at  this  Station  are  commonly  fruited  two  years. 

NOTES    ON  VARIETIES. 

In  the  following  notes  the  blooming  season  of  pistillate 
plants  is  in  each  case  compared  with  the  blooming  season  of 
some  well  known  staminate  variety  as  a  guide  in  choosing  stam- 
inate  plants  for  fertilizing  the  blossoms  of  the  pistillate  plants. 

The  quality  of  the  fruit  is  indicated  by  the  terms  "  poor," 
"fair,"  "good,"  "very  good"  and  "best."  Stems  of  average 
length  and  strength  are  called  "good  stems";  short,  long  or 
prostrate  stems  are  specially  mentioned  when  necessary. 

Synonyms  and  unnamed  seedings  are  given  in  italics. 

Staminate  varieties,  those  having  perfect  flowers,  are  marked 
"S"  while  pistillate  varieties,  those  having  imperfect  flowers, 
are  marked  "  P." 

*  Accomack,  S.  (Fiom  A,  J.  McMath^  Olney^  Va.^  and  Slay- 
maker  dc  So7iy  Dover^  Del,)    Unproductive.     Good  scarlet  color. 

^Advancer,  S.  {From  R.  S.  Cole^  llarmone^  Md,)  Unpro- 
dutive.     Dark  scarlet  color. 

''Allen's  No.  1,  P.  {From  W.  F.  Allen,  Jr,,  Salisburt/,  Md) 
Blossoms  with  Capt.  Jack.    Unproductive.    Dark  scarlet  color. 

*  Varieties  marked  with  a  *  were  fruited  in  beds  two  years  old.    More  complete  descrlptioof 
of  them  may  be  found  in  Bulletin  M  of  this  Station  or  the  Annual  Report  for  189S. 
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*  Allen's  No.  3,  S.  {Fro7n  W.  F.  Allen,  Jr.,  Salishury,  Md) 
Unproductive. 

Allen's  No.  5,  P.  {From  W.  F.  Allen,  Jr.,  Salisbury,  Md.) 
Blossoms  with  Sharpless.  Foliage  very  good ;  runners  abundant. 
Fruit  medium  to  lar/aje,  dark  crimson,  borne  on  good  stems,  fair 
quality,  moderately  firm,  productive.  Of  more  than  forty  varie- 
ties fruited  for  the  first  time  this  season,  Allen's  No.  5  was  most 
productive. 

Allen's  No.  6,  P.  {From  W.  F.  Allen,  Jr.,  Salislury,  Md.) 
Blossoins  with  Sharpless.  Fruit  medium  or  above  in  size,  good 
quality,  moderately  firm,  dark  scarlet  color,  borne  on  good  stems. 
Foliage  good  ;  runners  abundant.  Among  the  varieties  fruited 
here  for  the  first  time  in  1^94  it  ranks  tenth  in  productiveness. 

Allen's  No.  13,  P.  {From  W.  F.  Allen,  Jr.,  Salisbury,  Md.) 
Begins  to  blossom  a  few  days  earlier  than  Sharpless.  Foliage 
rather  small  and  moderately  abundant ;  runners  abundant.  Fruit 
medium  size,  borne  on  good  stems,  dark  scarlet  color,  moderately 
firm,  fair  quality.  Among  the  varieties  fruited  here  for  the  first 
time  in  1894  it  ranks  fifth  in  productiveness. 

Allen's  No.  14,  P.  {From  W.  F.  Allen,  Jr.,  Salisbury,  Md.) 
Begins  to  blossom  a  few  days  earlier  than  Sharpless.  Foliage 
very  good;  runners  very  abundant.  Fruit  medium  size,  good 
light  scarlet  color,  firm,  good  quality.  The  fruit  has  a  neck 
which  is  considered  an  objectionable  feature  by  some  growers. 
Among  the  varieties  fruited  here  for  the  first  time  thi$  season  it 
ranks  fourteenth  yet  on  account  of  its  vigor,  and  the  firmness, 
good  color  and  good  quality  of  its  fruit,  it  should  be  tested 
further  before  being  discarded. 

*Arkansaw  Traveler,  P.  {From  T.  G.  Michel,,  Judsonia, 
Arkansas.)  Fruit  scarlet  color.  Unproductive  here. 
.  *  Aroma,  S.  {From  E.  W.  Cruse,  Leavenworth.  Kans.)  Fruit 
medium  to  large,  borne  on  good  stems,  scarlet,  firm,  poor  quality. 
Foliage  first  class.  Runners  very  abundant.  Not  productive 
this  season. 

Beauty,  P.  {From  J.  H.  Haines,  Del/phi,  Ind.)  A  beautiful 
berry  of  bright  scarlet  color.  It  yields  a  considerable  portion  of 
its  crop  early  in  the  season.    Though  it  does  not  take  first  rank 

^Varieties  marked  with  a  *  were  fruited  In  beds  two  years  old.    More  complete  descriptions 
of  them  may  be  found  In  Bulletin  6i  of  this  Station  or  the  Annual  Report  for  1893. 
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as  to  yield  this  season,  still  it  is  productive,  and  on  account  of  its 
attractive  appearance  and  earliness  it  is  considered  worthy  of 
further  testing  for  local  market.  Fruit  medium  to  large,  borne 
on  good  stems,  fair  quality,  soft.  Foliage  excellent ;  runners 
abundant. 

*Belle,  S.  {From  Cleveland  Nursery  Co.^  Rio  Vista,  Va) 
Fruit  scarlet  color.     Unproductive. 

♦Beverly,  S.  (From  £.  W.  Smith,  Beverly,  Mass,)  Only 
moderately  productive.  Fruit  dark  scarlet,  medium  size,  good 
and  firm. 

Brandywine,  S.  {From  F,  T.  Ingram,  Westchester,  Pa.) 
Foliage  very  good ;  fruit  stems  good ;  runners  very  abundant. 
Fruit  medium  to  large,  dark  scarlet  color,  with  yellow  seeds,  fair 
quality,  soft.  Among  the  varieties  fruited  here  for  the  first  time 
in  1894,  it  ranked  twenty-second,  being  only  moderately  produc- 
tive.   Midseason  to  late. 

Bryant,  S.  {Irom  Jackson  (6  Perkins,  Newark,  N.  T.) 
Received  here  under  the  name  Eureka,  but  as  it  is  not  the 
true  Eureka  it  has  since  been  named  "Bryant"  in  honor  of  the 
originator.  Foliage  moderately  vigorous;  runners  abundant; 
fruit  stems  good.  Fruit  scarlet,  medium  size  or  above,  fair 
quality,  firm.  The  record  of  its  yield  for  this  season  is 
incomplete. 

*Bubach,  P.  This  variety  is  now  generally  well  and  favora- 
bly known.  It  begins  to  blossom  a  few  days  later  than  CapL 
Jack.  Fruit  dark  scarlet,  roundish  wedge-shaped,  fair  to  good  in 
quality,  moderately  firm.  This  season  among  the  varieties  fruit- 
ing in  beds  two  years  old  it  was  the  most  productive.  The 
fruit  is  moderately  firm  and  may  be  shipped  to  near  markets.  It 
also  holds  its  color  well  when  canned. 

'^Cameronian,  S.  {From  Z.  J.  Farmer,  Pulaski,  N.  Y.)  Fruit 
dark  scarlet  color.    Only  moderately  productive. 

^Chair's  Favorite,  8.  Fruit  light  scarlet  color.  Kot  very 
productive. 

^Cheyenne,  P.  {From  Stayman  c&  BUick,  Leavenworth,  Ka/n^ 
Fruit  of  good  scarlet  color  but  not  very  productive. 

*  Varieties  marked  with  a  *  were  fruited  in  beds  two  years  old.    More  complete  desoriptkMf 
of  them  may  be  found  in  Bulletin  Oi  of  this  Station,  or  the  Annual  Report  for  189S. 
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*Clark's  Early,  Early  Idaho^  S.  {From  Slaymaker  i&  Son^ 
DoveTj  DeL,  and  D.  Brandt,  Bremen^  Ohio.)  Fruit  medium  size, 
dark  scarlet  color.  Has  proved  no  more  than  moderately  pro- 
ductive. 

*Clyde,  Cyclomay  S.  {From  Stayman  cfc  Blacky  Leavenworth j 
Ka/n.)    Fruit  of  good  scarlet  color.    Plants  unproductive. 

Columbia^  S.  {From  West  Jersey  Nursery  Co,,  Bridgeton, 
N.  J.)  Fruit  medium  or  above,  pale  crimson  color,  flavor  resem- 
bles Lennig  White  somewhat,  soft,  poor  quality.  Fruit  stems  and 
foliage  good.  Kunners  abundant.  Productiveness  can  not  be 
definitely  stated  but  does  not  rank  high. 

*  Crosby^  8  9\,  S.  {From  Phineas  Croahy,  Clinton,  Wis^  Fruit 
crimson  color,  moderately  productive. 

Cruse  No.  9,  S.  (From  E.  W.  Cruse,  Leavenworth,  Ka/n.^ 
Fruit  medium  to  large,  medium  size,  scarlet,  fair  quality,  mode- 
rately firm.  Foliage  good;  runners  moderately  abundant. 
Plants  moderately  productive. 

Cycloma,  see  Clyde. 

Cyclone,  8.  {From  E,  W.  Cruse,  Leavenworth,  Kan.)  Foliage 
vigorous  ;  fruit  stems  good ;  runners  abundant.  Fruit  medium 
size,  fair  to  good,  moderately  firm,  scarlet.  Moderately  pro- 
ductive. 

*D.  and  D.,  S.  {From  Prof.  E.  S.  Goff,  Madison,  Wis.) 
Moderately  productive.     Fruit  dark  scarlet. 

"^Dayton,  Dayton  Early.  {From  SamH  Kinsey  &  Co.,  Kinsey, 
0.)    Only  moderately  productive  here. 

*Dew,  S.  {From  D.  Brandt,  Bremen,  0.)  Fruit  dark  scarlet, 
moderately  firm,  moderately  productive. 

Dow^s  Seedling,  see  Epping. 

Early  Idaho,  see  Clark's  Early. 

^Edward's  Favorite,  S  {From  B.  S.  Edwards,  Highlands, 
Colo.)  Fruit  of  good  scarlet  color  with  glossy  surface.  Plants 
moderately  productive  on  our  soil. 

^Engle's  No.  1,  S.  {From  T.  T.  Lyon,  South  Haven,  Mich.) 
Fruit  scarlet  color.    Plants  not  very  productive. 

*  VarietiM  marked  with  a  «  were  fruited  in  beds  two  years  old.     More  complete  deeoriptlons 
of  tiiem  may  be  fooad  in  Bnllettn  ti  of  this  Station  or  the  Annual  Beport  for  1808. 
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*Epping,  Dow^ 8  Seedling^  Ya/nkee  Doodle^  P.  Moderately  pro- 
ductive here.    Fruit  crimson. 

*E.  P.  Roe,  S.  {From  T,  </.  Dtoyer,  Cornwall,  N.  T.)  Yery 
unproductive.  Fruit  scarlet,  round  or  roundish  conical,  borne 
on  rather  short  stems,  medium  size,  very  good  quality,  firm. 

Eureka,    Bryant  was  first  received  here  under  this  name. 

*Eureka,  P.  {From  J,  Little,  Granton,  Ontario.)  Blossoms 
with  Sharpless.  Moderately  productive.  It  bears  handsome 
fruit  of  good  quality,  but  we  do  not  consider  it  equal,  on  the 
whole,  to  other  standard  varieties. 

♦Everbearing,  S.  {From  Chas.  S.  Lindley,  Emporia,  Va.) 
Fruit  scarlet,  moderately  firm.  Plants  not  very  vigorous  and 
not  very  productive  this  season. 

^Qalerson,  S.  {From  EUwanger  dc  Barry,  RocheBier^  N.  Y^ 
Fruit  dark  scarlet  color.    Plants  unproductive  here  this  season. 

*  Gandy,  S.  A  fine,  lar/re,  late  berry ;  moderately  produc- 
tive. It  takes  first  rank  as  a  late  berry  among  the  varieties 
tested  at  this  Station. 

*aandy  Belle,  S.  {From  S.  B.  Cole,  Bridgeton  N,  J.)  Fruit 
dark  scarlet  color.    Not  so  productive  as  Gandy  this  year. 

*aen.  Putnam,  P.  {From  G,  H.  &  J,  II,  Hale,  South  Glas- 
tonhury,  Conn,)  Blossoms  about  with  -Capt.  Jack.  Not  very 
productive  here. 

*Qlenfield,  S.  {From  Stayman  <&  Black,  Leavenworth,  Kan.) 
Fruit  stems  good ;  foliage  good ;  runners  not  abundant.  Fruit 
dark  scarlet  or  crimson,  good  quality.  Plants  not  very  pro- 
ductive. 

^Greenville,  Btcechley^s  Seedling,  P.  {From  E.  M.  Bicechley, 
Greenville,  0.)  Blossoms  about  with  Capt.  Jack.  This  was 
received  here  in  1890,  and  is  mentioned  in  the  Station's  annual 
report  for  that  year,  p.  267,  as  Buechley's  Seedling.  In 
the  report  for  1891,  p.  461,  it  is  described  as  "having  the 
general  appearance  of  Sharpless ;  fruits  varying  in  shape,  some 
of  Bubach  type,  some  of  Sharpless  type,  without   the   green 

*  VarieCiet  marked  wiUi  a  *  were  fruited  in  bsds  two  years  old.    More  complete  deMriptlOM 
of  them  maj  be  found  in  Bulletin  M  of  thia  Station  or  the  Annual  Report  for  18B8. 
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tip,  and  others  conical  in  shape,  being  found  on  the  same  plant; 
fruits  firm  enough  to  ship,  not  of  finest  flavor,  but  better  than 
the  average."  The  1892  report  says  (p.  681) :  "  Greenville  follows 
Beder  Wood  in  productiveness  and  has  the  advantage  of  being 
larger.  It  would  probably  sell  for  more  per  quart  than  the 
former."  Among  the  berries  fruited  here  in  1892  Greenville 
stood  second  in  yield. 

In  1893  and  189:^  it  has  not  taken  as  high  a  rank  as  it  did  in 
1892,  but  this  may  be  due  in  part  to  the  conditions  under  which 
it  was  grown.  It  is  an  excellent  berry,  but  we  are  not  yet  con- 
vinced that  it  is  better  than  some  of  the  standard  varieties  for 
our  soil. 

""Halls  Seedling,  P.  {From  jS  K  Uall,  Cherry  Valley,  111) 
Good  scarlet  color,  moderately  productive  this  season. 

Haynes*  81,  P.  {From  J,  H.  Haynea,  Delphi^  Ind,)  Begins  to 
blossom  a  few  days  before  Sharpless.  Fruit  medium  to  large, 
borne  on  medium  stems,  deep  scarlet  color,  moderately  firm, 
fair  quality.  In  productiveness  it  stands  second  among  the  vari- 
eties fruited  here  for  the  first  time  this  season. 

♦Herbert,  S.  {From  B.  L.  Carr,  Saratoga  Springs,  N,  T,) 
unproductive  here. 

^Holcornb^s  Seedling^  S.  {From,  W.  C.  Holcomh,  Mecca,  0.) 
Crimson  color.    Not  very  productive  this  year. 

*Kincks,  S.  {From  Clark  Hewett,  Waupun,  Wis)  Fruit 
good  scarlet  color.    Plants  productive. 

♦Latest  of  all.  {From  EUwanger  dc  Barry,  Rochester,  N,  T.) 
Plants  weak  and  unproductive. 

*L  axton's  Captain,  S.  {From  Ellwam.ger  cfe  Barry,  Roches- 
ter, N,  T.)    Plants  weak  and  unproductive. 

Leader y  S.  (From  Wm,  Parry,  Parry,  N.  J.)  Plants  vig- 
orous ;  runners  abundant ;  fruit  stems  good.  Fruit  medium  size 
or  below,  dark  scarlet  color,  fair  quality,  soft.  Plants  moderately 
productive. 

Luther,  S.  {From  A.  Luther  Leeds,  Jackson  county.  Mo.) 
•  Foliage  vigorous;  fruit  stems  good;  runners  very  abundant; 
plants  moderately  productive.  Fruit  medium  size  or  above, 
scarlet  color,  fair  to  good  quality,  moderately  firm. 

*  Varieties  marked  with  a  *  were  f  tuited  in  bhds  two  years  old.  More  complete  descrtptioiis 
of  them  may  be  found  in  Bulletin  64  of  this  Station  or  the  Annual  Report  for  1898. 
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^Magnate,  P.  Blossoms  with  Beder  Wood.  Fruit  dark 
scarlet,  moderately  firm.    Plants  not  very  productive. 

Manchester  No,  1,  P.  {From  Jackson  i&  Perkins^  Newarky 
N,  Y,)  Blossoms  with  Sharpless  or  later.  Foliage  vigorous, 
but  rather  small ;  fruit  stems  good  ;  runners  abundant.  Plants 
moderately  productive.  Fruit  medium  to  large,  scarlet  color, 
soft  and  not  very  good  quality. 

*Meek's  Early,  Advance^  S.  {From  Slaymaker  <j6  Son^  Dover^ 
Del,)    Not  productive  here. 

*Michel,  MicheVs  Early ^  S.  For  an  early  crop  this  variety 
takes  the  lead  of  all  varieties  tested,  but  the  total  yield  for  the 
season  is  not  high.  For  local  markets  where  very  high  prices 
are  obtainable  for  early  fruit  it  might  be  profitable  to  plant  a 
few  Michel ;  otherwise  it  is  not  productive  enough  to  pay  for 
growing  commercially.  Its  fruiting  season  lasts  about  two 
weeks,  but  the  greater  part  of  its  yield  is  given  within  eight  or 
ten  days' from  the  time  it  begins  to  ripen. 

^Muskingum,  S.  (From  S.  R,  Moore^  ZanesvUle^  O.)  Fruit 
crimson  color.     Plants  unproductive. 

Random,  S.  {From  G.  W.  Cline^  Winona^  Ontario.)  Foliage 
first  class;  runners  very  abundant;  fruit  stems  good.  Plants 
not  very  productive.  Fj^uit  medium  size,  light  scarlet,  mod- 
erately firm,  good  quality. 

EeihVs  No,  5,  P.  {From  E.  A.  liiehlj  Alton,  III.)  Begins  to 
blossom  a  day  or  two  before  Sharpless.  Foliage  and  fruit  stems 
good;  runners  abundant.  One  of  the  most  productive  of  the 
varieties  fruited  for  the  first  time  this  season.  Fruit  medium  to 
large,  moderately  firm,  fair  quality,  scarlet  color. 

Jiield's  No.  6,  S.  {From  K  A.  liieM,  Alton,  III.)  Foliage 
and  fruit  stems  good;  runners  abundant;  plants  moderately 
productive.  Fruit  dark  scarlet,  medium  size  or  above, 
moderately  firm,  good  quality. 

*Rio,  Thompson's  No.  9.  {From  Cleveland  Nursery  Co.,  Bio 
Vista,  Va.)  This  season  confirms  the  record  of  unproductiveness 
made  by  this  variety  last  year.  Mid-season,  scarlet,  good  quality. 
Foliage  good.    Fruit  stems  short. 

*  Varieties  marked  wiUi  a  «  were  fruited  in  beds  two  years  old.  More  complete  descr^iCioai 
of  them  may  be  found  in  Bulletin  04  of  this  Station  or  the  Annual  Beport  for  1898. 
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Bush^  P.    {From  Jackson  cfe  Perkins^  Newark^  N,   T.)    Bios- 

'sorns  two  or  three  days  later  than  Beder  Wood.       Foliage  and 

fruit  stems  good;    runners  abundant;  plants  only  moderately 

productive  here.    Fruit  dark  scarlet,  medium  size,  moderately 

firm,  fair  quality. 

^Sandoval,  S.  {From  B.  D.  McOeehony  Atlcmtic^  Iowa.) 
Unproductive  here  this  season  the  same  as  last. 

Saunders^  SuccesB,  8.  (From  A.  Saunders^  Sac  Cityy  Imva,) 
Foliage  very  good ;  fruit  stems  good ;  runners  abundant ;  plants 
unproductive.     Fruit  scarlet,  medium  size,  fair  quality,  soft. 

JSee  No.  1,  S.  {From  U,  S.  <&  A.  J.  See,  Geneva,  Pa.)  Foliage 
small  but  vigorous;  runners  very  abundant;  fruit  stems  short ; 
plants  productive.  Fruit  medium  or  below,  good  crimson  color, 
moderately  firm,  somewhat  acid,  good  to  very  good  in  quality. 
Think  the  size  is  against  it  for  a  market  berry. 

See  No.  2,  P.  {From  A.  S.  cfe  A.  J.  See,  Geneva,  Pa.)  Begins 
to  blossom  two  or  three  days  later  than  Beder  Wood.  Foliage 
first  class;  runners  very  abundant ;  fruit  stems  good.  Among 
the  varieties  fruited  here  for  the  first  time  in  1894,  this  ranks 
third  in  productiveness.  Fruit  medium  or  above,  fair  quality, 
soft,  dark  scarlet  color. 

Sherman,  S.  {From  J.  R.  Uaynes,  Delphi,  Ind.)  Foliage 
and  fruit  stems  good ;  runners  abundant ;  plants  moderately 
productive.  Fruit  very  handsome,  with  glossy  surface  and 
bright  scarlet  color,  medium  to  large,  moderately  firm,  fair 
quality.  Although  not  so  productive  as  some  other  staminate 
varieties  tested  with  it,  still  it  is  considered  worthy  of  further 
testing  on  account  of  its  handsome  appearance. 

Shuckless,  S.  {From  Hoover  <&  Gaines,  Dayton,  OUo:) 
Foliage  very  good,  runners  very  abundant,  fruit  stems  good; 
plants  but  moderately  productive.  Fruit  scarlet,  medium  or 
above  in  size,  fair  quality,  soft.  It  receives  its  name  from  the 
characteristic  way  in  which  the  fruit  separates  from  the  core 
and  hull  when  it  is  picked.  When  this  occurs,  as  it  frequently 
does,  the  fruit  is  left  not  only  "  shuckless "  but  with  a  small 
cavity  in  the  center  unprotected  from  germs  of  decay  by  the 
natural  covering  of  the  fruit. 

*  Varietle*  marked  wiUi  a  *  were  fruited  In  beds  two  years  old.     More  complete  descrfptions 
of  tht  m  TXLhj  te  fr  und  In  Bulletin  64  of  this  Station  or  the  Annual  Beport  for  1898. 
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♦Smith,  P.    {Fro7n  Coe    c&    Converse,  Fort  Atkinson,  Wis,)  . 
Blossoms  about  with  Capt.  Jack.     Fruit  scarlet.     Plants  produc- 
tive this  season. 

Splendid,  S.  {From  C.  IL  Sumner,  Sterling,  III)  Foliage 
good ;  fruit  stems  good ;  runners  very  abundant ;  plants  moder- 
ately productive.  Fruit  scarlet,  medium  to  largo,  good  quality, 
moderately  firm  or  soft. 

Sunny  Side.  {From  Charles  S  Pratt,  Reading,  Mass.)  This 
was  the  most  productive  variety  on  the  list  at  this  Station  in 
1893.  It  was  found  necessary  to  use  the  ground  where  it  stood 
for  another  purpose  and,  therefore,  it  was  not  fruited  here  this 
year. 

♦Swindle,  P.  {From  G,  E,  &  J.  K  Hale,  South  Glastonbury, 
Conn,)    Unproductive  here. 

Thompson's  No.  9,  see  B,io. 

Thompson's  No.  40,  P.  {From  Cleveland  Nursery  Co.,  Bio 
Vista,  Va.)  This  was  erroneously  recorded  as  No.  60  in  bulletin 
64.  Fruit  quite  uniform  in  size,  scarlet  color.  Bed  was  fruited 
the  second  season  and  proved  less  satisfactory  than  last  year 
being  only  moderately  productive,  even  when  compared  with 
other  varieties  fruited  in  beds  two  years  old. 

Timbrell,  P.  {From  F.  W.  Reid,  Bridgeport,  Ohio )  Begins 
to  blossom  a  few  days  later  than  Sharpless.  Foliage  and 
fruit  stems  good  ;  runners  moderately  abundant ;  plants  only 
moderately  productive.  Fruit  rounded,  sometimes  irregular, 
medium  to  large,  crimson,  mild  flavor,  fair  to  good  quality, 
soft. 

*Townscnd's  No.  2,  S.  Fruit  dark  scarlet,  shading  to  crimson. 
Not  productive  this  season. 

*Townsend's  No.  3,  P.  Fruit  scarlet  color.  Not  productive 
here  this  season. 

'^Tovmsend's  No.  9,  P.  Fruit  scarlet  color.  Plants  productive. 
This  variety  is  considered  worthy  further  testing. 

^Townsend's  No.  20,  P.  {From  Geo.  Toxonsend,  Gordon,  Ohio.) 
Fruit  dark  scarlet,  shading  to  crimson.  Plants  are  only  moder- 
ately productive. 

^Varieties  marked  with  a  *  were  fruited  in  beds  two  years  old.  More  oomideto  detcriptiont 
of  them  maj  be  found  In  BuUvtin  M  cf  kis  0tatioB  vt  the  Annual  Report  for  1888. 
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♦West  Lawn,  P.  (From  C.  B.  Bauer ^  Judsonia,  Arh)  Fruit 
dark  scarlet  color.     Plants  only  moderately  productive. 

Wilson,  Jr.,  S.  {From  F.  Z.  Ray,  East  Claridon,  0,)  Foliage 
very  vigorous ;  fruit  stems  good ;  runners  abundant ;  plants  pro- 
ductive. Fruit  medium  size,  crimson  color,  dark  flesh,  rather 
acid,  moderately  firm,  fair  quality. 

Yankee  Doodle,  see  Epping. 

NEW  VARIETIES. 

The  following  new  varieties  received  for  testing  have  not  jet 
fruited  here : 


Aldridge  No.  25, 

Annie  Laurie, 

Blonde, 

Bostonian, 

Brunette, 

Champion  of  England, 

Charlie, 

Dewdrop, 

Eichholtz  Seedling, 

Equinox, 

Oiant, 

IladselCs  Seedling, 

Iowa  Beauty, 


Jay  Gould, 

Marshall, 

Marston, 

Mexican  Everbearing, 

Nan, 

Ona, 

Orange  County, 

Tennessee,  Tennessee  Prolific, 

White  Novelty, 

Wilder  No,  5, 

Wilder  No.  7, 

Young^s  Seedling. 


PRODUCTIVENESS  AND  SEASON  OF  RIPENING. 

The  varieties  which  fruited  in  beds  two  years  old  are  not 
strictly  comparable,  so  far  as  the  yield  is  concerned,  with  the 
varieties  fruited  for  the  first  time.  Therefore  it  is  thought  best 
to  separate  the  list  into  two  groups,  the  first  containing  those 
varieties  in  beds  one  year  old,  the  second  containing  those  varie- 
ties fruited  in  beds  two  years  old. 

Excluding  some  Alpine  varieties  and  all  but  one  of  the  Station 
seedlings,  the  following  is  a  list  of  strawberries  fruited  in  beds 
one  year  old.  The  table  also  contains  a  statement  of  the  yield  of 
each  variety  in  ounces  from  a  plat  containing  33  square  feet; 
also  the  per  cent,  of  the  crop  picked  early,  that  is  before  June  21, 
and  the  per  cent,  of  the  crop  picked  late,  that  is  after  July  3. 

*  Vartotias  marked  with  a  «  were  fnilled  In  beds  two  yeart  old.    More  oomplete  descriptlonfl 
oC  tfaem  maj  be  foimd  In  BoUetliui  04  of  thto  Station  or  the  Aimual  Report  for  18^^ 
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Table  VI  —  List  of  Stra^berbies  Fruited  at  This  Statioh  foe 
THE  First  Time  in  1894,  with  a  Comparative  Statement  of 
THE  Per  Cent,  of  Early  Yield  and  of  Late  Yield  for 
Each  Variltt. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

9 


Allen's  iVo.  5 P 

Ilaynes'  iV7>.  31 P 

See  No  2 P 

RiehVs  iVb.  6 P 

Allen's  iVb.  13 P 

Station  No.  198 , P 

Beauty P 

See  No.  \ S 

Wilson,  Jr 

Allen's  No.Q P 

Splendid S 

Townsmd's  No.  ZO P 

Cruse  No.  9 S 

Alle7t?s  No.U P 

JOehPsNo.Q S 

Sherraan S 

Manchester  No.  1 P 

Brandy  wine S 

Leader S 

Cyclone S 

Aroma , S 

Shuckless S 

Luther S 

Random S 

Rush P 

Timbrell P 

Saunders'  Success S 

Perkins'  No.  2 8 

Columbia S 


312 

283 

196 

187 

147 

144 

142 

139 

139 

138 

133 

ISO 

129 

127 

l\9 

117 

108 

107 

96 

94 

93 

92 

84 

83 

78 

74 

33 


2 

Is 

H 


1 

2 
2 
0 
3 
0 
0 

29 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11 
0 
0 

17 
7 
0 
0 
0 


4 

3 

10 

15 

1 

73 

81 

2 

8 

0 

16 

22 

12 

3 

9 

9 

43 

18 

20 

4 

12 

39 

1 

0 

5 

29 

0 


EARLY  VARIETIES. 
Those  which  yielded  a  considerable  portion  of  their  crop  before 
June  21  may  be  called  early  varieties.    They  are  named  in  order 
of  their  productiveness,  prior  to  June  21,  in  Table  VIL 

*  Record tnoompleto. 
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Tablb  VII  —  Eablt  Vabibtibs    Ranked    Ac'cordtko  to    Yield 
Pbiob  to  Jdne  21,  1894. 


NAME. 

Date  of  Aral 
picking. 

Is 

II 

I 

1 

See  No.  1 : . . . 

June    18 
June    18 
June    20 

40 
14 
10 

139 
84 
94 

8 

Luther , 

27 

Cyclone 

24 

All  of  these  continued  fruiting  till  after  July  3.  None  of 
them  show,  as  yet,  signs  of  superiority  over  standard  varieties 
now  generally  cultivated.  See  No.  1,  as  noted  on  a  previous  page, 
is  inferior  in  size  ;  its  stems  are  short  but  its  color  is  good. 

LATE  VARIETIES. 
Those  varieties  named  in  Table  VI,  which  yielded  a  considerable 
portion  of  their  crop  after  July  3,  may  be  classed  as  late  varie- 
ties. Some  of  the  Station  seedlings  will  be  included  in  this  list. 
Named  in  the  order  of  their  productiveness  after  July  3  they 
stand  : 


Table  VIII  —  Late  Vabieties    Ranked    Accordikg    to    Yield 
Afteb  July  3,  1894. 


NAME. 


Date  of  iMt 
ptcUng. 


% 

>3 

si 

•-s 

o  « 

II 

"3  r 
5^ 

O 

H 

106 

144 

47 

108 

44 

142 

S6 

92 

31 

49 

29 

44 

28 

187 

28 

180 

21 

133 

21 

74 

H 

M 

9 

» 


Station  No.  198 P 

Manchester  No.  1 P 

Beauty P 

Shuckless S 

Station  205 S 

Station  204 S 

Biehrs  No.  5 P 

ToumsencTs  No.  80 P 

Splendid S 

'Kmbrell P 


July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


14 
6 

14 
14 
14 
14 
10 
10 
10 
14 


6 
20 

7 
26 
33 
36 

4 
12 
11 
32 
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It  will  be  noticed  that  Station  No.  198  gave  a  remarkably 
large  late  yield.  It  is  much  more  productive  of  late  berries  than 
is  Gaudy,  so  far  as  we  can  determine,  but  is  inferior  to  Gaudy 
in  quality.  It  is  very  vigorous,  of  good  dark  color,  large  size 
and  borne  on  long,  strong  stems.  Four  rows  of  this  variety  in 
blossom  are  shown  in  Plate  I,  which  shows  the  strong  upright 
fruit  stems  and  large,  vigorous  leaves. 

Mancliester  No,  1  is  medium  to  large  in  size  and  of  a  good 
scarlet  color,  but  it  is  soft  and  poor  in  quality,  at  least  that  is  its 
record  for  this  season  on  our  soil.  It  should  be  noted  that  the 
season  was  quite  unfavorable  to  the  development  of  high  quality 
in  strawberries. 

Beauty  seems  to  be  worthy  of  further  testing.  It  is  indeed  a 
beautiful  berry,  of  bright  scarlet  color,  medium  size,  fair  quality, 
but  rather  soft. 

List  of  Strawberries  Fbuited  in  Beds  Two  Years  Old,  Exolud- 
INO  Station  Seedlings. 

Accomack,  Advancer,  Alabama,  Attends  No.  1,  AUerCa  No.  3, 
Alpha,  Anna  Forest,  Arkansaw  Traveler,  Beder  Wood,  Belle, 
Belle  Bordelaise,  Bessie,  Beverly,  Brandywino,  Bubach. 

California,  Cameronian,  Captain  Jack,  Chairs  Favorite,  Chey- 
enne, Clark  {Early  Idaho\  Clyde,  Crawford^ %  Seedling^  Crescent, 
Oroahy^s  91,  Curtis  No.  15,  Custer,  Dayton,  Dew,  D  and  D. 

Edgar  Queen,  Edward's  Favorite,  Engle  No.  1,  Epping,  E.  P. 
Roe,  Eureka,  Everbearing,  Famsworth,  Galerson,  Gandy,  Gandy 
Belle,  Gen.  Putnam,  Glenfield,  Greenville. 

IlaWs  Seedling^  Haverland,  Hazleton  No.  1,  Herbert,  Hoffman, 
Holconib^a  Seedling^  Hulburt,  Improved  Manchester,  Johnston's 
Late,  Jucunda,  Kincks. 

Latest  of  All,  Laxton's  Captain,  Lennig*s  White,  Louise,  Mag- 
nate, May  King,  Meeks'  {MeeM  Early\  Michel  {Micheffs  Early)y 
Middlefield,  Muskingum,  Ohio  Centennial,  Oliver,  Oregon  Ever- 
bearing. 

Parker  Earle,  Pawnee,  Phillips'  Seedling^  Primate,  Prince  of 
Berries,  Princess,  Princeton  Chief,  Sandoval,  Sharpless,  Smeltzer 
{Smeltzer's  Early\  Smith,  Southard,  StaymarCs  No.  3,  Slaymaker 
cfe  Son  No.  19,  Street's  Seedling^  Swindle. 


Digitized  by 


Google 


New  Tobk  Ageiouliural  Expbrimsnt  Station.        681 

Thompson's  No,  9,  Thompson's  No,  40,  Tippecanoe,  TownsencPs 
No,  2,  No.  3,  No.  9  and  No.  20,  Triomphe  de  Gand,  Van  Deman, 
West  Lawn,  Wilton. 

Froductiveness.  Of  this  list,  the  following  10  named  in 
order  of  productiveness,  were  most  productive  in  1894 : 

Bubach,  Smith,  Bessie,  Kincks,  Townsend's  No.  9,  Gandy, 
Jucunda,  Beder  Wood,  Greenville,  Smeltzer. 

Taking  into  account  the  combined  yield  of  1893  and  1894  the 
following  10,  named  in  order  of  productiveness,  were  most 
productive : 

Tovmsend's  No,  9,  Townsend's  No.  20,  Smith,  Capt.  Jack, 
Gandy,  Greenville,  Bubach,  Beder  Wood,  Eureka,  Michel. 

Early  Varieties.  When  the  berries  of  the  above  list  are 
compared  as  to  their  season  of  ripening  it  is  found  that  Michel 
still  holds  first  rank  as  a  very  early  berry,  but,  as  is  usually  the 
case  with  very  early  berries,  its  total  yield  for  the  entire  season 
is  considerably  less  than  that  of  the  best  mid-season  berries. 

Kanked  according  to  the  amount  of  their  yield  prior  to  June 
21  the  early  varieties  stand  as  follows :  Michel,  Smeltzer,  Curtis 
No,  154,  Allen's  No.  3,  Alpha,  Hoffman. 

Late  Varieties.  Ranked  according  to  the  amount  of  their 
yield  after  July  3,  the  late  berries  stand  as  follows :  Gandy, 
Prince  of  Berries,  Thompson's  No.  40,  Ohio  Centennial.  Gandy 
takes  the  lead  as  a  late  berry,  but  as  is  usually  the  case  with  very 
late  berries,  the  total  yield  for  the  season  is  considerably  !es« 
than  that  of  the  best  mid-season  varieties. 

Considered  Worthy  Furtheb  Testing. 

Among  the  scores  of  new  varieties  recently  tested  here  the 
following  are  worthy  of  special  mention  and  are  recommended 
for  further  testing. 

Pistillate  varieties : 
Sunny  Side,  from  Chas.  S.  Pratt,  Reading,  Mass. 

?^^"^^',  ^r    o,    }  from  J.  H.  Haynes,  Delphi,  Ind. 
Haynes'  No.  31,  I  j       j        r    j 

RieU's  No.  5,  from  E.  A.  Riehl,  Alton,  111. 

Townsend's  No.  9,  from  Geo.  Townsend,  Gordon,  O. 
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Staminate  varieties : 

TownsencPs  No.  2,  from  Geo.  Townsend,  Gordon,  O. 
Sherman,  from  .J.  H.  Haynes,  Delphi,  Ind. 

NUMBBB  OF  VaBIBTIES   TeBTKD  IN   1894. 

Exclusive  of  several  hundred  varieties  of  Station  seedlings, 
there  were  grown  at  this  Station  in  1894,  164  varieties  of  straw- 
berries. Of  this  number  33  fruited  here  for  the  first  time,  and 
25  have  not  yet  fruited. 

STATION  SEEDLINGS. 

The  brief  report  of  the  work  of  breeding  strawberries  for  the 
purpose  of  originating  new  varieties  which  was  given  in  bulletin 
64  of  this  Station,  afterward  included  in  the  annual  report  for 
1893,  elicited  many  inquiries  concerning  the  Station  seedling 
strawberries  and  their  introduction.  In  reply  to  these  inquiries 
it  may  be  said  that  none  of  the  Station  seedlings  have  yet  been 
disseminated,  and  it  is  expected  that  none  of  them  will  be  dis- 
seminated till  after  they  have  fruited  in  1896.  Whether  any 
will  be  sent  out  then  will  depend  on  the  record  they  make  next 
summer.  ^ 

Whenever  it  is  decided  to  distribute  plants  of  the  Station  seed- 
Hng  strawberries,  due  notice  will  be  sent  to  all  names  in  this 
State  on  the  bulletin  list,  and  also  to  the  Station  Horticulturists 
in  other  States.  The  conditions  under  which  the  distribution  is 
to  be  made  will  then  be  clearlv  set  forth. 
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The  Fertilization  of  Flowers  in  Orchards  and  Vine- 
yards, Especially  in  its  Relation  to 
the  Production  of  Fruit, 


[Presented  at  the  Ontario  Fnll^arower8'  A.«80otatlon  annual  and  winter  meeting  at  OrllUa, 
Ontario,  Canada,  December  6, 1894.] 

It  is  a  matter  of  common  observation  among  fruit  growers  that 
certain  varieties  of  orchard  and  vineyard  fruits  show  a  remark- 
able difference  in  productiveness  in  different  locations  without 
suflBcient  apparent  reasons  for  such  a  difference.  1  have  in  mind 
an  apple  orchard,  50  or  more  acres  in  extent,  set  chiefly  to  blocks 
of  Baldwin  and  Greening,  each  block  containing  bat  a  single 
variety  in  the  main  part  of  the  orchard,  but  mingled  somewhat 
with  other  varieties  in  one  section.  The  orchard  has  been  set 
about  25  years  and  has  been  a  disappointment  to  its  owners 
because,  although  it  usually  bears  some  fruit  each  year,  it  has 
produced  but  three  or  four  good  crops  in  all  its  history.  In  the 
sections  where  other  varieties  are  mingled  with  the  Baldwins, 
they  have  borne  much  more  satisfactorily  than  have  either  the 
Baldwins  or  Greenings  where  they  stand  in  blocks  alone.  The 
trees  around  the  edge  are  thriftier  and  bear  better  than  they  do 
in  the  central  portion  of  the  orchard.  In  fact,  the  central  por- 
tion of  the  orchard  has  never  yet  produced  a  good  crop  of  fruit. 

The  owners  think  the  trouble  may  be  due  to  a  combination  of 
causes.  The  trees  are  planted  but  30  feet  apart,  which  is  too 
close  for  mature  trees.  The  soil  in  the  central  portion  is  thought 
to  be  naturally  inferior  to  the  soil  in  other  sections,  where  the 
trees  are  more  productive.  Hordes  of  insects  have  devastated 
some  portions  of  the  orchard,  and  fungous  diseases  have  not 
been  wanting.  While  the  orchard  is  not  being  impoverished  by 
taking  from  it  farm  crops,  neither  is  it  being  manured  nor  culti- 
vated. So  far  as  spraying  or  pruning  is  goncerned,  it  receives 
much  better  treatment  than  most  of  the  orchards  in  New  York 
State.  There  seems  to  be  good  reason  for  believing  that  the 
trees  are  suffering  from  lack  of  nourishment,  due  to  crowding 
them  too  closely  together  on  land  not  in  a  high  state  of  fertility ; 
80 
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to  loss  of  foliage  from  insect  pests  and  fungous  diseases ;  to  a 
lack  of  fertilizers  and  to  absence  of  cultivation.  But  there  is  no 
difference  in  treatment  of  diflferent  portions  of  the  orchard,  so 
far  as  pruning,  spraying,  cultivation  and  fertilization  of  soil 
are  concerned,  and,  therefore,  the  causes  enumerated  do  not 
seem  sufficient  to  satisfactorily  account  for  the  unproductive- 
ness of  varieties  in  certain  sections,  while  the  same  varieties  in 
other  portions  of  the  orchard  are  comparatively  productive.  The 
unfruitful  portions  consist  of  separate  blocks  of  Baldwins  and 
Greenings  unmixed  with  other  varieties,  and  some  have  thought 
that  possibly  on  account  of  this  isolation  of  each  variety  their 
blossoms  have  failed  to  set  fruit. 

A  similar  idea  with  regard  to  certain  cultivated  varieties  of 
the  native  plum  has  long  been  entertained  by  some  growers  of 
that  fruit  in  the  Mississippi  valley  and  other  portions  of  the  G-reat 
Central  plain.'  This  idea  is  founded  on  observations  that 
varieties  such  as  Wild  Goose  and  Miner  set  but  little  fruit  when 
standing  alone,  although  they  blossom  abundantly,  while  they 
are  more  productive  when  standing  near  other  varieties,  from 
which  their  flowers  may  be  assisted  to  set  fruit. 

Prof.  Goff  has  shown®  that  with  some  kinds  of  native  plums 
failure  to  set  fruit  may  be  partly  due  to  imperfections  in  the 
flowers,  which  render  them  incapable  of  setting  fruit,  but  this 
does  not  account  for  those  instances  where  a  tree  that  was 
formerly  barren  becomes  fruitful  when  another  variety,  blossom- 
ing at  the  same  time,  is  planted  near  it.  In  such  cases  it  appears 
that  the  flowers  are  capable  of  setting  fruit  although  they  are 
incapable  of  setting  fruit  of  themselves. 

Some  horticulturists  have  for  many  years. believed  that  a  sim- 
ilar condition  of  affairs  also  existis  with  certain  cultivated  grapes, 
especially  with  some  of  the  hybrid  varieties.  Within  the  last 
three  years  I  have  been  able  to  demonstrate  that  this  belief  is, 
in  many  instances,  well  founded.  Mr.  M.  B.  Waite,  of  the  United 
States  Division  of  Vegetable  Pathology,  began  a  similar  line  of 
investigations  in  1891,  which  resulted  in  showing  that  many 
varieties  of  pears,  including  some  of  the  standard  sorts,  are 
incapable  of  setting  fruit  of  themselves,  a  condition,  so  far  as  I 
am  aware,  that  was  wholly  unsuspected  by  either  practical  or 
scientific  horticulturists. 

6  Hansen,  N.  B.     The  BlosBoms  of  Orchard  Fruits;  Trans.  Iowa  Hort.  8oc>,  1808,  p.  155. 
6  Flowering  and  Fertilization  of  the  Native  Plum.  Garden  and  Forest,  toI  VII,  1801,  pp.  Mt,  StS. 
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It  appears,  then,  that  in  considering  the  unfruitfulness  of 
grapes  and  pears  a  new  factor  must  be  taken  into  account,  since 
it  has  been  shown  that  a  failure  to  fruit  may  sometimes  be  the 
result  of  the  inability  of  the  blossoms  to  set  fruit  of  themselves. 
We  have  also  seen  that  there  is  some  reason  for  believing  that 
this  cause  of  unfruitfulness  is  not  peculiar  to  pears  and  grapes 
only,  but  that  possibly  it  extends  to  other  varieties  of  fruits  as 
well.  This  brings  us  to  the  consideration  of  a  subject  that  is 
coming  more  and  more  to  be  esteemed  of  a  great  practical 
importance  to  fruit  growing,  namely :  The  fertilization  of  flowers 
in  orchards  and  vineyards,  especially  in  its  relation  to  the  pro- 
duction of  fruit. 

Parts  of  a  Flower. 

First,  it  may  be  well  to  illustrate,  or  define  briefly,  the  mean- 
ing of  a  few  botanical  terms  which  are  convenient  to  use  in  a 
discussion  of  this  subject. 

In  general  the  flowers  of  orchard  and  garden  fruits  are  what 
botanists  call  perfect — that  is,  they  contain  both  the  male  and 
female  organs.  The  male  organs  produce  an  abundance  of  fine 
yellow  powder  called  pollen.    The  female  organs,  called  pistils 


Fxo.  1.—  Imperfect  Strawberry  BloMom. 


Fio.  S.—  Perfect  Strawberrj  Bloflsom. 


contain  the  rudimentary  seeds.  These  parts  are  well  illustrated 
in  the  accompanying  figures  of  the  strawberry  blossom.  The 
outer  green  leaves  of  the  blossom  and  the  inner  white  ones  of 
more  delicate  texture  protect  the  organs*  in  the  center  of  the 
flower  till  they  are  fully  developed.  Then  the  flower  opens  and 
the  showy  white  leaves  help  to  attract  insect  visitors,  which 
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assist  in  fertilizing  the  blossoms  by  carrying  the  pollen  from  one 
flower  to  another.  But  the  green  and  white  leaves  are  not 
essential  to  the  production  of  fruit,  for  they  may  all  be  removed 
and  still  perfect  fruit  may  be  formed.  In  fact  this  frequently 
happens  in  artificially  crossing  fruits,  when  in  removing  the 
male  organs  above  referred  to  as  producing  the  pollen,  the 
flower  leaves  are  all  cut  away  before  the  bud  opens,  thus  leaving 
simply  the  female  organs  called  pistils,  which  occupy  the  center 
of  the  blossom.  ' 

In  the  center  of  the  blossom  the  pistils  are  located,  as  shown 
in  Fig.  1.  But  this  figure  shows  a  flower  that  is  imperfect 
because  it  bears  the  female  organs,  the  pistils,  but  has  none  of 
the  male  organs,  the  stamens.  Fig.  2  illustrates  a  strawberry 
blossom  that  is  called  perfect  because  it  has  both  male  and  female 
organs.  The  stamens  are  here  seen  immediately  surrounding  the 
pistils  in  the  center  of  the  flower.  The  stamen  consist  of  a 
slender  thread  or  filament  terminating  in  a  tiny  pouch  or  sack, 
which  is  filled  with  the  yellow  powder  called  pollen.  The  single 
grains  of  pollen  are  so  small  as  to  be  scarcely  visible. 

The  character  of  grape  blossoms  and  their  peculiar  method  of 
opening  is  briefly  discussed  in  the  annual  report  of  this  Station 
for  18y;^,  p.  697. 

When  the  flowers  open  and  the  pistils  are  ready  to  receive  the 
pollen,  the  end  of  the  pistil  becomes  slightly  moist  and  sticky, 
so  that  the  pollen  readily  adheres  to  this  portion  of  the  pistil 
when  it  comes  in  contact  with  it.  The  pollen  grains  thus  find- 
ing lodgment  sprout  and  send  out  a  minute  tube,  which  grows 
down  into  the  central  portion  of  the  pistil  till  it  reaches  and  fer- 
tilizes the  rudimentary  seeds  contained  therein.  This  is  briefly 
the  process  of  fertilization  as  that  word  is  applied  to  flowers. 
After  being  fertilized,  the  rudimentary  seeds  begin  to  develop 
into  seeds,  and  the  surrounding  portions  of  the  embryo  fruit  are 
thereupon  incited  into  growth/  On  the  contrary,  if  the  pistil  is 
not  supplied  with  pollen  it  soon  withers,  and  no  fruit  is  formed. 
In  this  connection  it  is  not  necessary  to  consider  those  unusual 
cases  where  fruit  is  developed  without  the  action  of  pollen. 

Expjeriments  with  Grapes. 

As  stated  before,  for  many  years  certain  horticulturists  have  held 
the  opinion  that  occasionally  varieties  of  grapes  were  found  in 
cultivation  that  were  more  prolific  when  standing  in  proximity  to 
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another  variety  that  blossomed  at  the  same  time,  than  they  were 
when  standing  alone.  In  1801  I  planned  to  investigate  this  sub- 
ject the  following  season,  and  the  investigations  then  begun  have 
been  continued  every  season  sincethat  time.  As  primarily  planned 
the  object  of  the  investigations  was  to  determine,  if  possible  : 

1.  Whether  the  pistil  of  the  grape  flower  is  pollinated  before 
the  blossoms  open. 

2.  Whether  any  varieties  are  incapable  of  setting  fruit  when 
supplied  only  with  their  own  pollen. 

Observations^  on  seventy-seven  kinds  of  grapes,  including  eight 
species  and  their  hybrids  and  crosses,showed  that,  in  every  instance, 
self-pollination  occurred,  so  that  with  these  varieties,  at  least, 
failure  to  set  fruit  could  not  be  attributed  to  lack  of  pollination. 
Twenty-one  of  these  seventy-seven  kinds  of  grapes  can  not  fruit 
when  supplied  with  none  but  their  own  pollen,  while  they  are 
able  to  set  fruit  when  planted  near  other  varietit'S  that  blossom 
with  them.  With  these  varieties  failure  to  fruit  must  result 
when  set  by  themselves  out  of  the  reach  of  pollen  from  other  vines. 

The  second  question,  namely,  whether  any  varieties  are  inca- 
pable of  setting  fruit  when  supplied  with  none  but  their  own 
pollen,  is  evidently  one  to  be  fully  decided  only  by  experiment. 
Investigations  concerning  this  subject  were  made  by  covering 
the  blossom  clusters  with  paper  bags  before  the  blossoms  opened. 
The  bag  was  slipped  over  the  cluster  and  the  mouth  was  then 
drawn  together  and  fastened  with  a  wired  label.  After  the 
blossoming  season  had  passed,  the  paper  bags  in  some  instances 
were  replaced  with  bags  made  of  cheese  cloth  or  mosquito  net- 
ting. In  other  cases  the  paper  bags  were  allowed  to  remain  till 
the  fruit  was  gathered.  The  object  of  this  use  of  the  paper  bags 
was  to  exclude  all  ouside  pollen  from  the  covered  clusters,  so 
that  whatever  fruit  set  within  the  bags  would  be  the  result  of 
close  fertilization  ;  that  is  to  say,  the  pollen  necessary  to  fertiliza- 
tion of  the  flower  would  be  produced  either  by  the  flower  itself 
or  by  some  other  flower  in  the  same  cluster. 

Treated  in  this  manner  some  varieties  were  able  to  fruit  per 
fectly ;  other  varieties  failed  to  develop  any  fruit  whatever,  and 
between  these  two  extremes  there  was  every  gradation.  Fig.  3 
from  a  photograph  of  Black  Eagle  covered  to  exclude  pollen  of 

7  Beaoh.  8.  A..    The  Self  PoUlxuition  of  the  Grape.    Garden  and  Forest  (1898),  pp.  451,  4B8 ; 
ataa,  AoDoal  B«port  of  N.  T.  State  Bzperimeot  BtaUon,  Gkneva,  N .  T.,  for  18W,  pp.  tVT  601 
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other  varieties,  shows  how  this  variety  fails  to  fruit  under  such 
circumstances.  Only  a  few  blossoms  of  the  cluster  set  fruit,  and 
these  remained  till  the  close  of  the  season  as  withered  or  abortive 
specimens.  Fig.  4  is  from  a  photograph  of  a  Black  Eagle  cluster 
produced  in  a  mixed  vineyard,  where  the  blossoms  were  exposed 
to  the  access  of  foreign  pollen.  At  the  base  of  the  cluster  appear 
a  few  rudimentary  berries,  which,  for  some  reason,  failed  to 
develop,  probably  because  they  were  not  properly  pollinated. 

Fig.  5  is  from  a  photograph  of  a  self -fertilized  cluster  of  Dela- 
ware showing  how  perfectly  this  variety  can  set  fruit  when  stand- 
ng  alone.  Fig.  6  from  a  photograph  of  a  Duchess  illustrates 
a  variety  that  produces  imperfect  and  unsatisfactory  clusters 
when  self-fertilized. 

In  order  to  present  here  some  of  the  results  of  the  tests  of  self- 
fertility  of  grapes  mentioned  above,  an  attempt  has  been  made  to 
classify  the  varieties  according  to  their  ability  to  set  fruit  as  follows : 

Class  I.  Fully  self-fertile  apparently  not  more  than  three  blos- 
soms in  one  hundred  failing  to  set  fruit.    See  Fig.  6. 

Class  II.  Partly  self  fertile,  having  rather  loose  clusters  or  a 
few  abortive  berries,  but  bunches  after  all  being  nearly  perfect. 
This  class  may  be  called  practically  self-fertile. 

Class  III.  Clusters  imperfect.  The  vines  in  this  class  were 
able  to  set  some  fruits  but  the  clusters  were  usually  imperfect  and 
unsatisfactory.     See  Fig.  6. 

Class  IV.  Pollen  self-irritant.  Pollen  efficient  enough  to  in- 
cite a  slight  growth  resulting  in  the  production  of  some  abortive 
berries,  but  no  perfect  fruit.     See  Fig.  8. 

Class  V.  Pollen  self-impotent.  InthisclassthepoUenhadnoappre- 
oiable  effect  on  the  pistils,  not  even  abortive  berries  being  formed. 

In  this  and  the  following  tables  the  character  of  the  stamens 
when  known  is  indicated  as  follows:  "  s  "  indicates  that  the  sta- 
mens are  short ;  ^M "  that  they  are  long;  those  intermediate 
between  these  two  classes  are  mentioned  in  a  foot-note.  Where 
self-pollination  before  the  blossom  opens  has  been  observed,  this 
is  indicated  by  an  asterisk.  The  classification  is  based  wholly  on 
the  evidence  of  experiments  made  at  this  Station.  Further  test- 
ing is  considered  necessary  to  determine  the  classification  of 
varieties  marked  with  a  question  mark. 

Class  I.  Grapes  which  are  fully  self  fertile  are  named  in  the 
following  table.  By  fully  self-fertile  is  meant  that  so  far  as  ob- 
served not  more  than  3  per  cent,  of  the  blossoms  fail  to  set  fruit 
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These  lists  contain  in  all  the  names  of  one  hundred  and  sixteen 
grapes,  twenty-seven  of  which  are  fully  self-fertile;  thirty-five 
are  partly  self -fertile,  but  are  able  to  fruit  satisfactorily  of  them- 
selves ;  seventeen  are  partly  self -fertile  and  fruit  unsatisfactorily 
of  themselves ;  fourteen  have  pollen  self -irritant  only,  and  twenty- 
three  show  no  appreciable  development  of  the  ovary  as  a  result 
of  self-fertilization. 

For  all  practical  purposes  the  varieties  may  be  placed  in  three 
groups.  The  first  group,  including  Classes  1  and  II,  contains 
those  kinds  which  are  able  to  fruit  satisfactorily  when  standing 
alone.  Of  the  one  hundred  and  sixteen  varieties  mentioned  in 
the  preceding  lists  sixty-two,  or  a  little  more  than  one-half,  are 
able  to  fruit  satisfactorily  when  standing  alone.  Everyone  of 
these  self-fertile  varieties  has  long  stamens.  In  this  group  are 
found  among  others  the  following  well-known  kinds :  Agawam, 
Catawba,  Clinton,  Concord,  Delaware,  Diamond,  Diana,  Elvira, 
Hartford,  Isabella,  Moore's  Early,  Niagara,  Pocklington  and  Wor- 
den,  and  also  Brilliant,  Elvicand,  Mills,  Triumph  and  Winchell  of 
the  newer  kinds. 

The  second  group,  indentical  with  Class  III  in  the  preceding 
lists,  contains  those  varieties  which  are  able  to  set  some  fruit, 
but  when  standing  alone  yield  clusters  that  are  imperfect  and 
unsatisfactory.  This  group  includes  among  others  Beagle, 
Canada,  Duchess  and  Eumelan. 

The  third  group,  including  Classes  IV  and  V,  contains  those 
varieties  which  when  self -fertilized  did  not  bring  a  single  fruit 
to  perfection.  In  it  are  found  among  other  kinds  Barry,  Black 
Eagle,  Brighton,  Eldorado,  Massasoit,  Merrimack,  Lindley, 
Salem  and  Wilder.  Nearly  all  the  varieties  in  this  and  the  next 
preceding  group  are  hybrids,  but  some  are  not.  It  will  not  do, 
however,  to  reason  from  this*  that  hybrids  can  not  bear  fruit 
when  self-fertilized,  because  two-thirds  of  the  first  group  are 
hybrids.  Neither  are  we  prepared  to  *say  that  all  cultivated 
varieties  belonging  purely  to  one  species  are  able  to  fertilize 
themselves,  since  some  few  varieties  that  are  not  commonly 
thought  to  be  hybrids  can  not  fruit  alone. 

Rarely  have  varieties  with  short  stamens  been  found  that  are 
able  to  set  any  fruit  of  themselves,  and  even  then  the  clusters  are 
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very  imperfect.  Prof.  Munson  holds  ^  that  in  all  species  of  Vitis 
wild  vines  having  flowers  with  short,  recurved  stamens  are 
incapable  of  setting  fruit  of  themselves. 

While  it  would  not  be  well  to  accept  results  of  observations  on 
but  one  hundred  and  sixteen  varieties  in  one  locality  as  conclu- 
sive for  all  varieties  and  localities,  yet  the  observations  are  on  a 
suflBciently  extensive  scale  to  be  valuable  in  indicating  what  re- 
sults may  be  expected  from  wider  observations.  They  indicate 
that 

1.  Only  cultivated  varieties  of  grapes  having  long  stamens 
may  be  expected  to  fruit  satisfactorily  by  themselves. 

2.  Not  all  varieties  with  long  stamens  are  able  to  fruit  satis- 
factorily by  themselves. 

3.  Varieties  having  short  or  recurved  stamens  and  other  self- 
sterile  sorts  if  grown  at  all  ought  to  be  intermingled  with  other 
vines  that  blossom  at  the  same  period. 

4.  Most  of  the  varieties  incapable  of  setting  fruit  of  them- 
selves are  hybrids. 

6.  Many  hybrids  are  capable  of  setting  fruit  satisfactorily  of 
themselves. 

6.  The  failure  of  grapes  to  ^et  fruit  of  themselves,  as  far  as 
may  be  determined  from  these  investigations,  is  not  for  lack  of 
pollination.  Observations  have  been  made  on  fifty-three  of  the 
fifty-four  varieties  which  were  noted  as  setting  fruit  of  themselves 
unsatisfactorily,  or  not  at  all,  and  in  every  instance  self-pollination 
occurred  before  the  blossoms  opened. 

7.  Blossoms  which  are  not  incited  to  develop  fruit  by  the  action 
of  their  own  pollen  may  fruit  satisfactorily  when  supplied  with 
pollen  of  some  other  variety.  This  is  shown  not  only  by  experi- 
ments where  the  blossoms  of  such  varieties  were  hand  pollinated 
with  pollen  from  some  other  variety,  but  also  by  abundant  evi- 
dence of  their  fruiting  in  mixed  vineyards  where  they  are  exposed 
to  the  access  of  pollen  from  other  varieties.  Thus  Barry,  Eaton, 
Eldorado,  Lindley,  Brighton,  Black  Eagle,  Gaertner,  Herbert, 
Merrimack,  Salem  and  Wilder  proved  in  these  experiments  utterly 
incapable  of  perfecting  fruit  when  supplied  only  with  their  own 

8  Beach,  8.  A.~  Notes  on  Self-poUlnatioii  of  the  Grape.    Annual  Report  N.  Y.  Agri.  Ezpt. 
StetioD,  QenoTa,  N.  Y.,  189S.  p.  604. 
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pollen,  yet  they  are  quite  generally  valued  as  amateur  varieties, 
and  some  of  them  are  occasionally  planted  in  commercial 
vineyards. 

fn  these  investigations  with  grapes  it  has  been  shown  that 
although  a  pistil  may  be  plentifully  supplied  with  pollen  from  its 
own  blossom,  yet  in  self-sterile  varieties  no  fruit  is  developed  as 
a  result  of  such  pollination.  In  other  species  of  plants  similar 
instances  have  long  been  known.  In  such  cases  unfruitfulness 
is  not  due  to  a  lack  of  pollen,  but  to  a  lack  of  the  right  kind  of 
pollen.  In  many  observed  instances,  when  the  pistils  of  self- 
sterile  plants  are  supplied  with  pollen  from  some  other  variety  of 
the  same  species,  or  even  of  some  nearly  related  species,  fruit  is 
produced. 

Another  interesting  fact  is  that  the  pollen  which  is  powerr 
less  to  incite  fruitfulness  on  flowers  of  its  own  variety  may 
be  able  to  fertilize  the  blossoms  of  some  other  variety.  I  have 
had  currants  develop  fruit  when  the  pistil  was  supplied  only 
with  gooseberry  pollen  and  vice  versa,  and  pears  when  supplied 
only  with  apple  pollen ;  others  have  reported  that  peach  blossoms 
set  fruit  when  supplied  only  with  cherry  pollen.  These  may  be 
considered  rather  extreme  cases,  and  in  such  instances  the  result- 
ing fruits  are  apt  to  be  seedless.  More  nearly  related  species,  as, 
for  example,  the  differeat  species  of  grapes  or  the  diflferent 
species  of  gooseberries,  produce  seeds  quite  readily  when  fer- 
tilized by  each  other  in  this  way. 

Evidently  the  fruitfulness  of  a  self-sterile  variety  may  bo 
accounted  for  by  the  proximity  of  a  supply  of  congenial  pollen, 
even  though  it  be  produced  by  a  plant  not  of  the  same,  but  of 
some  nearly  related  species^  so  that,  while  the  production  of  fruit 
depends  on  a  supply  of  congenial  pollen,  that  supply  does  not 
always  come  from  blossoms  of  its  own  variety,  but  may  come 
from  other  varieties  or  even  from  other  species. 

From  what  has  been  said  it  ought  not  to  be  inferred  that  in  all 
instances  where  trees  are  unfruitful  when  standing  alone  the 
difficulty  is  due  to  the  lack  of  congenial  pollen  for  fertilizing 
their  blossoms.  It  would  be  easy,  for  example,  to  show  that 
many  varieties  of  fruits  are  less  productive  when  standing  alone 
than  when  mingled   with  other  varieties  in  a  well-cultivated 
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orchard,  but  this  does  not  necessarily  prove  that  the  reason  for 
its  unfruitfulnessVhen  isolated  is  for  lack  of  proper  pollination 
of  its  blossoms,  for  it  usually  happens  that  it  has  much  better 
care  in  the  orchard  where  it  becomes  some  one's  business  to  look 
after  its  welfare  than  it  has  when  standing  alone  where  it  is  apt 
to  be  somewhat  neglected.  In  making  comparisons  of  this  kind 
all  conditions  which  may  influence  the  fruitrulness  of  the  plant 
ought  to  be  taken  into  consideration,  and  conclusions  should  be 
drawn  only  from 'carefully  conducted  experiments. 

In  conclusion  it^should  be  said  that  this  essay  presents  simply 
a  contribution  to  our  knowledge  of  the  fertilization  of  grape 
blossoms.  As  yet  but  little  is  known  concerning  the  fertilization 
of  flowers  in  orchards  and  vineyards,  a  subject  which  presents  a 
wide  field  for  investigation  and  promises  to  careful  workers 
results  of  great  practicaHmportance  to  horticulture. 

Since  it  is  true  that  some  varieties  of  fruits  come  into  favor 
while  growing  in  mixed  plantations  and  afterward  bring  disap- 
pointment and  loss  when  relying  on  such  records  they  are  set  in 
extepsive  plantations  by  themselves,  then  before  isolating  a 
variety  in  large  plantations  it  is  the  part  of  wisdom  to  learn 
whether  or  not  it  is  capable  of  fruiting  satisfactorily  by  itself. 

On  the  other  hand,  the  knowledge  that  in  some  instances 
isolation  of  a  variety  is  a  cause  of  unfruitfulness  should  not 
incite  us  to  attribute  to^this  cause  the  many  experiences  with 
unfruitful  trees  or  vines  that  have  lightened  our  purses  in  years 
past,  making  of  it  a  scapegoat  on  whose  devoted  head  we  solemnly 
lay  all  our  sins  of  omission  and  commission  in  our  treatment  of 
the  orchard  or  vineyard.  While  we  know  that  this  is  a  possible 
cause  of  unfruitfulness,  we  should! be  none  the  less  careful  to 
em])loy  all  other  means  conducive  to  the  development  of  vigorous, 
fruitful  plants  which  the  science  and  art  of  horticulture  have 
placed  at  our  command,  such  as  a  study  of  the  adaptation  of 
different  varieties  to  different  soils>nd  climates,  the  cultivation 
and  fertilization  of  the  soil,  pruning,  thinning  the  fruit  and  spray- 
ing for  the  prevention  of  fungousMiseases  or  for  the  destruction 
of  insect  pests. 
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Treatment  of  Pear  Scab""  in  1894. 


Experiments  in  treating  pear  orchards  with  a  view  to  prevent" 
ing  the  injury  of  the  fruit  by  the  fungus  which  causes  pear  scab 
were  undertaken  by  the  Station  Horticulturist  in  1894  for  the 
purpose  of  gaining  information  concerning  the  following 
questions : 

1.  What  is  the  least  number  of  treatments  with  Bordeaux  mix  - 
ture,  1  to  11  formula,^  which  will  practically  prevent  injury  from 

*  Fusicladium  pyrinum  CLibO  FckH. 

9  ^ith  this  formula  one  pound  of  copper  talphate  and  the  necesuur  amount  of  Hme  are  uaed 
to  Trake  11  gallons  of  the  mixture;  this  formula  may  also  be  expressed  as  one  kilogram  of 
copper  sulphate  and  the  necessary  amount  of  lime  to  make  about  110  Ittres  of  the  mixture. 

No  simple  means  of  indicating  the  strength  of  Bordeaux  mixtures  has  as  yet  come  into 
general  use.  The  expression  used  above  is  simple  and  readily  understood.  The  unit  of 
weight  by  which  th9  amount  of  copper  sulphate  is  determined  is  first  stated  and  then  the 
amount  of  Bordeaux  mixture  which  is  made  with  this  amount  of  copper  sulphate  is  given. 
Thus,  **1  to  8  formula ''means  that  one  pound  of  copper  sulphate  is  usad  in  mtJdng  eight 
gaUons  of  ths  mixture;  *'  1  to  0  formula ''  means  th  it  one  pouid  of  copper  sulphate  is  uf ed  in 
making  six  gallons  of  the  mixture,  etc. 

In  practical  field  work  the  only  ingredient  of  Bordeaux  mixture  that  must  be  accurately 
weighed  is  the  copper  sulphate.  The  necessary  amount  of  lime  is  readily  determined  by  means 
of  the  potassium  ferrooyanlde  test.  The  simplest  way,  therefore,  to  express  the  strength  of 
different  formuiro  is,  as  just  stated,  by  giving  first  the  unit  of  weight  of  copper  sulphate  and 
then  the  measure  of  the  mixture  which  is  made  from  the  given  amount  of  copper  sulphate. 

In  recent  publications  of  the  United  States  Department  of  Agriculture,  the  strength  of  differ- 
ent formulas  for  the  Bordeaux  mixture  is  expressed  in  terms  of  the  formula  first  used  exten- 
sively in  the  work  of  that  Department,  namely,  **8ix  pounds  of  copper  sulphate,  four  pounds 
of  lime  and  23  gallons  of  water,''  which  is  set  up  as  a  standard  formula  to  which  all  others  are 
referred.  In  this  case  six  pounds  of  copper  sulphate  are  taken  as  a  unit  of  measure  in  terms 
of  which  various  other  formuIsB  are  to  be  expressed.  According  to  this  plan  a  "dO-gallon 
formula  "  means  that  six  pounds  of  copper  sulphate  are  used  In  making  60  gaUons  of  Bordeaux 
mixture.    Would  not  **  the  1  to  10  formula  "  be  a  more  simple  expression  for  the  same  thhig  ? 

The  use  of  Bordeaux  mixture  is  spreading  rapidly  among  farmers  and  fruit-growers,  who 
know  nothing  of  the  "six  pounds  of  copper  sulphate,  four  pounds  of  lime,  for  2i  gallons  of 
mixture"  formula  thus  arbitrarily  selected  as  '*  standard  "  to  which  all  other  formulas  are  to 
be  referred.  Such  terms  as  **a60-gaUon  formula"  may  be  readily  understood  by  those  who 
are  quite  familiar  with  the  history  of  the  use  of  tho  Bordeaux  mixture  In  America,  but  to  the 
vast  majority  of  users  of  the  mixture  who  are  not  posted  as  to  the  terms  of  the  **  standard  'i 
formula  such  an  expression  must  be  quite  confusing,  especially  since  the  "  standard  "  formula 
is  now  littie  used  in  practical  work.  For  these  reasons  it  seems  desirable  in  referring  to  various 
formulad.for  the  Bordeaux  mixture  to  state  first  the  unit  of  weight  in  determining  the  quantity 
of  copper  sulphate  to  be  used  and  then  state  the  amount  of  Bordeaux  mixture  which  is  made 
with  this'amount  of  ccpper  sulphate. 
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the  scab  in  pear  orchards  and  at  what  time  in  the  season  ought 
the  treatment  to  be  made  ? 

2.  To  what  extent  is  late  spraying  liable  to  cause  russeting  or 
roughness  of  the  fruit? 

3.  To  what  extent  will  the  benefits  of  spraying  one  season 
ixifluence  the  crop  of  the  next  season  ? 

It  should  be  noted  that  this  discussion  of  the  treatment  of  pear 
scab  applies  simply  to  orchards.  The  methods  of  treatment 
which  have  proved  successful  in  orchards  are  not  wholly  appli- 
cable to  the  treatment  of  pear  seedlings  or  pear  nursery  stock. 

INVESTIGATIONS  OF  1893. 

The  experiments  of  1894  were  a  continuation  of  similar  work 
by  the  Horticulturist  in  1893,  and  the  questions  above  proposed 
for  investigation  suggested  themselves  in  considering  the  results 
of  that  work.^'^ 

Two  questions  were  selected  for  investigation  in  1893.  The 
first  was  whether  the  pear  scab  could  be  practically  prevented  by 
the  use  of  Bordeaux  mixture  diluted  to  the  1  to  11  formula?" 

The  second  was  whether  three  treatments  before  the  blossoms 
open  are  preferable  to  two  treatments  before  the  blossoms  open. 
As  a  result  of  these  investigations  it  was  demonstrated  that  this 
dilute  Bordeaux  mixture,  when  thoroughly  applied,  is  a  practical 
preventive  of  pear  scab.  But  little  difference  was  observed  in  the 
per  cent,  of  first-class  fruit  obtained  from  the  sections  sprayed 
three  times  before  blossoming  and  that  obtained  from  the  sections 
sprayed  twice  before  blossoming,  so  that  it  was  considered  doubt 
f ul  whether  enough  benefit  was  derived  from  the  extra  treatment 
to  justify  its  expense.  Three  treatments  were  made  after  blos- 
soming, making  the  total  number  of  treatments  for  the  season  six 
in  one  set  of  experiments  and  five  in  the  other.  When  it  was 
shown  that  this  treatment  was  effectual  in  preventing  the  scab 
the  question  then  arose  whether  or  not  this  was  the  least  number 
of  applications  of  Bordeaux  mixture  of  this  strength  necessary  to 
do  the  work  satisfactorily. 

10  The  reialts  of  the  ezperimeota  of  1893  were  published  in  Bulletin  61  of  thia  Station  and  alio 
in  the  Annual  Report  for  1898,  pp.  69t  to  717. 

11  See  note,  page  €49. 
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NuMBEB  OF  Treatments  Xickssabt. 
Investigation  of  1 894. 

In  order  to  determine  this  point  it  was  desired  to  conduct  the 
experiments  of  1894  on  an  extensive  scale,  the  same  as  in  1893, 
in  order  to  avoid  erroneous  conclusions  which  are  liable  to  appear 
when  only  a  few  trees  are  included  in  an  experiment. 

Through  the  kindness  of  Messrs.  E.  Smith  &  Sons,  Geneva, 
N.  Y.,  the  pear  orchard  of  about  42  acres  which  was  used 
for  the  experiments  of  1893  was  again  placed  at  the  disposal  of 
the  Station  for  experimental  purposes  in  1894.  The  writer  wishes 
here  to  acknowledge  his  indebtedness  to  them  for  this  courtesy 
and  especially  to  Mr.  W.  A.  Smith  whose  cordial  co-operation  in 
all  the  plans  of  the  experiments  has  assisted  materially  in  secur- 
ing the  results  that  were  obtained. 

The  pear  orchard  in  which  the  experiments  were  conducted  is 
located  not  far  from  the  Station  grounds  on  the  upland  about 
two  miles  west  of  Seneca  lake.  The  original  trees  are  nearly 
30  years  old.  Vacancies  have  occurred  at  different  times  and 
their  places  have  been  filled  with  trees  of  the  same  or  other  kinds 
of  pears,  or  with  plums.  Occasional  trees  of  the  following  varie- 
ties, therefore,  occurred  in  the  experimental  plot,  as  indicated  in 
the  accompanying  plan,  namely :  An  jou,  Bartlett,  Bosc,  Clairgeau? 
Lawrence  and  Sheldon. 
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Diagram  of  Pear  Orchard  Showiiig  Location  of  Treated  and 

Untreated  Trees. 
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Explanation  op  Diaobam. 
*  Seckel  sprayed. 

0  Seckel  not  sprayed . 

1  Clairgeau  sprayed. 

2  Clairgeau  not  sprayed. 

3  An jou  not  sprayed. 

4  Bosc  not  sprayed . 
6  Lawrence  sprayed. 

6  Lawrence  not  sprayed. 

7  Bartlett  not  sprayed. 

8  Sheldon  sprayed. 

9  Sheldon  not  sprayed. 

.  Pears  not  in  full  bearing,  plums  or 
vacant  places . 


Six  rows  were  included  in  the  experimental  plot,  each  row  of 
which,  if  no  vacancies  occurred,  would  contain  36  trees.  The 
number  of  trees  included  in  the  experiment  is  118,  63  of  which 
were  sprayed  and  55  were  left  unsprayed  for  the  purpose  of 
comparison. 
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For  the  purpose  of  comparing  the  effects  of  treatment  at  dif- 
ferent periods  in  the  season,  the  treated  trees  were  divided  into 
four  sections,  namely : 

Section  I,  containing  20  Seckels.  It  was  given  treatments  1, 
2,  3,  4  and  5. 

Section  11,  containing  14  Seckels.    It  was  given  treatments  1, 

2,  3  and  4. 

Section  III,  containing  8  Seckels.    It  was  given  treatments  2, 

3,  4  and  5. 

Section  IV,  containing  17  Seckels.  It  was  given  treatments  2, 
3  ajid  4. 

Section  V,  containing  18  Seckels.  It  was  left  untreated  for' 
comparison  with  I  and  II. 

I  ^Section  VI,  containing  24  Seckels.    It  was  left  untreated  for 
comparison  with  III  and  IV. 

All  trees  in  the  experimental  block  were  treated  alike  through- 
out the  season,  except  with  regard  to  spraying.  The  spraying 
was  done  on  the  following  dates  : 

1.  April  25,  immediately  after  the  fruit  buds^^  began  to  open. 
See  figure  1,  plate  II. 

12  Those  who  have  watched  the  opening  of  pear  bnds  will  remember  that  the  buds  common!  j 
called  **  fruit  buds^*  open  first,  disclosing  slender  leafy  bracts  and  a  cluster  of  blossom  buds, 
as  shown  in  figure  1.  At  this  time  the  leaf  buds  show  green  only  at  the  tips  where  they  are 
breaking  through  the  bud  fcales.  The  length  of  time  that  elapses  between  the  opening  of  the 
trutt  buds  and  the  opening  of  the  blossoms  Taries  according  to  the  weather  conditions,  but  In 
this  latitude  it  is  usually  about  10  days. 
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PLA.TE  II. 

EXPLANATIOH   OF   PlATB. 

Reproduced  from  photographs. 

Fig.  1.  Seckel  pear  twig  showing  the  condition  of  the  buds  at 
the  time  of  the  first  spraying,  April  25, 1894. 

Fig.  2.  Seckel  pear  twig  showing  condition  of  blossom,  buds  at 
the  time  of  the  second  spraying.  May  3  and  4, 1894. 

Fig.  3.  Seckel  pears  showing  the  condition  of  the  fruit  at  the 
time  of  the  third  spraying,  May  15,  1894. 

PLATE  III. 

ExPLAJq^ATION  OF   PlATB. 

Reproduced  from  photographs. 

Fig.  4.  Seckel  pears  showing  the  condition  of  the  fruit  at  the 
time  of  the  fourth  spraying,  June  5,  1894. 

Fig  5.  Seckel  pears  showing  the  condition  of  the  fruit  at  the 
time  of  the  fifth  spraying,  June  21,  189*. 
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Plats  II.—  Bhowing  development  of  blocsomi  at  different  periods  of  spraying. 
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2.  May  3  and  4,  immediately  before  the  blossoms  opened.  See 
figure  2,  Plate  II. 

3.  May  14  and  15,  immediately  after  the  blossoms  fell.  See 
figure  3,  Plate  II. 

4.  June  6.  This  treatment  was  delayed  about  10  days  later 
than  was  intended,  because  rainy  weather  prevented  its  applica- 
tion.   See  fipfure  4,  Plate  III. 

5.  June  21.  See  figure  6,  Plate  III. 

6.  June  21.  Application  was  also  made  to  one  tree  that  had  not 
been  previously  sprayed. 

All  Seckel  fruit  was  picked  October  1  and  sorted  according  to 
Mr.  Smith's  usual  custom.  A  small  quantity  of  select  fruit  was 
secured  from  a  few  of  the  unsprayed  trees,  otherwise  the  fruit 
was  sorted  into  the  following  classes,  namely,  No.  1,  No.  2,  No. 
3,^2  and  culls. 

Fruit  of  good  size  and  fair  appearance  was  put  in  the  No.  1 
grade;  fruit  of  medium  size  or  large  sized  fruit  with  some  imper- 
fections was  put  into  the  No.  2  grade ;  small  fruit,  if  marketable, 
went  into  No.  3  grade.  The  culls  were  not  marketed.  In  the 
following  comparison  no  account  is  taken  of  the  fruit  of  any 
variety  except  Seckel. 

18  lo  ■ome  Instances  this  grade  between  No.  2  and  ottUs  was  made. 
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The  superiority  of  the  sprayed  over  the  unsprayed  is  evident, 
the  first-class  fruit  being  nearly  three  times  greater  in  I  and  II 
than  in  the  unsprayed  sections,  and  nearly  four  times  greater  in 
III  and  IV  than  in  the  unsprayed  sections.  The  first-class 
unsprayed  fruit  was  smoother  and  brighter  in  appearance  than 
the  sprayed  fruit.  On  a  few  unsprayed  trees  a  considerable 
amc(int  of  fruit  was  found  that  graded  as  selects,  but  not  enough 
of  the  select  sprayed  fruit  was  found  to  pay  for  the  trouble  of 
keeping  a  separate  grade  of  it.  The  average  yield  per  tree  was 
from  .68  bushel  to  .72  bushel  greater  in  sprayed  sections  than 
in  unsprayed  sections.  The  injury  to  the  fruit  from  spraying 
will  be  discussed  on  subsequent  pages. 

Combining  the  yields  of  sections  I  and  III  which  were  sprayed 
three  times  after  blossoming,  the  yields  of  sections  II  and  IV 
which  were  sprayed  twice  after  blossoming,  and  the^  yields  of 
sections  V  and  VI  which  were  unsprayed,  the  per  cent,  of  fruit 
in  each  grade  is  determined  as  is  shown  in  the  following  table : 
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The  sections  sprayed  twice  after  blossoming  had  on  the  aver- 
age 1.06  bushels  more  fruit  per  tree  and  more  than  jive  times  as 
much  first-class  fruit  per  tree  as  did  the  unsprayed  sections.  The 
sections  sprayed  three  times  after  blossoming  had  on  the  average 
.28  of  a  bushel  more  fruit  per  tree  and  nearly  three  times  as 
much  first-class  fruit  per  tree  as  did  the  unsprayed  sections.  On 
the  whole  the  results  plainly  show  the  superiority  of  sprayed 
over  unsprayed  trees,  both  in  the  quality  and  in  the  amount  of 
the  yield  per  tree. 

When  the  trees  sprayed  three  times  after  blossoming  are  com- 
pared with  those  sprayed  twice  after  blossoming,  the  latter  are 
evidently  superior  to  the  former,  having  about  three-quarters  of 
a  bushel  more  fruit  per  tree,  nearly  all  of  which  is  first  class. 
There  is  nothing  in  these  experiments  to  encourage  the  practice 
of  treating  the  trees  for  scab  more  than  twice  after  blossoming. 
These  results,  it  will  be  remembered,  were  obtained  from  Seckels 
only.  I  am  inclined  to  believe  that  with  varieties  that  are  injured 
so  badly  by  the  scab  as  White  Doyenne,  a  third  treatment  after 
blossoming  will  be  found  profitable,  except  perhaps  in  those  sea- 
sons when  there  is  reason  to  anticipate  injury  from  spraying. 
The  injurious  effects  observed  in  many  instances  as  a  result  of 
spraying  the  past  season  will  be  considered  on  subsequent  pag^. 

The  testimony  of  Table  X  is  in  favor  of  one  thorough  treat- 
ment after  the  fruit  buds  open  but  before  blossoming.  Nearly  a 
half  bushel  more  first-class  fruit  per  tree  was  secured  this  way 
than  when  two  sprayings  were  given  before  blossoming.  Judg- 
ing from  the  results  obtained  in  1893,  no  injurious  effects  need  be 
anticipated  in  an  ordinary  season  from  spraying  even  three  times 
after  the  buds  start  in  spring,  but  before  the  blossoms  open.  It 
may  well  be  doubted,  however,  whether  sufficient  benefit  is 
secured  to  justify  the  expense  of  more  than  one  treatment  at 
this  period. 

The  testimony  of  Table  XI  even  more  strongly  favors  two 
rather  than  three  treatments  after  blossoming,  as  shown  above. 

It  will  be  remembered  that  at  the  time  of  the  last  treatment, 
June  21,  an  application  was  given  to  one  tree  that  had  not  pre- 
viously been  sprayed  (see  page  666).  The  result  showed  practi- 
cally no  benefit  from  this  late  spraying.  At  the  time  the  tree 
was  sprayed  both  the  ^foliage  and  the  fruit  were  thoroughly 
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infested  with  the  scab  fungus,  and  on  this  account  the  spraying 
had  no  perceptible  effect.  This  experiment  simply  adds  to  the 
already  sufficient  evidence  establishing  the  fact  that  treatment 
of  pear  scab  to  be  effectual  must  begin  early  in  the  season. 

The  methods  of  spraying  used  by  this  Station  were  employed 
by  Mr.  W.  A.  Smith  in  treating  other  parts  of  the  orchard  in 
which  the  experiments  were  conducted,  and  additional  data  were 
thus  secured.    Mr.  Smith's  treatment  showed  that: 

1.  Some  trees  sprayed  but  once,  and  that  before  the  blossoms 
opened,  showed  some  injury  to  the  fruit  as  a  result  of  the  treat- 
ment. The  injury  became  apparent  during  the  rainy  period  that 
occurred  the  latter  part  of  May  and  the  first  of  June.^*  From 
May  16  to  June  5,  a  period  of  21  days,  it  rained  every  day. 

14  Some  idea  of  the  climatic  differences  of  late  spriog  and  early  summer  of  1894,  as  compared 
with  1898,  may  be  obtained  from  the  meteorological  data  tal^en  from  the  records  of  obserra- 
tions  made  at  the  Station  as  shown  in  table  XII  on  the  following  page.  The  Seckel  pear  blos- 
soms began  to  open  in  1893  on  May  19,  and  in  1694  on  May  8.  The  weather  conditions  from  the 
blossoming  time  to  (he  last  of  Jmie  includes  the  spraying  season. 

The  lowest  average  amount  of  sunshine  for  the  period  referred  to  in  1893  was  during  the  week 
from  June  16  to  June  2^  when  the  sun  shone  but  31.9  per  cent,  of  the  time  it  was  above  the 
horizon,  but  in  1894,  during  the  week  from  Hay  17  to  May  28,  there  was  but  23  per  cent,  of  the 
poss'ble  amount  of  sunshine,  and  during  the  following  weeks  but  14  percent,  and  89.4  per 
cent.  re<ipectiTely,  showing  that  during  these  three  weeks  the  weather  was  exceptionally  cloudy. 
The  rainfall  record  shows  that  a  little  more  than  three  times  as  much  rain  fell  In  1894  as  in  1898 
during  the  period  from  blossoming  to  the  Ist  of  July,  and  the  total  rainfall  during  the  three 
weeks  from  May  16  to  June  5, 1891,  7. S8  inches,  nearly  equal  to  the  rainfall  of  the  entire  months 
of  May  and  June  in  1893.  The  average  temperature  for  June  in  1898  was  71.7**  Fahr.,  while  for 
June,  1834,  it  was  but  68.3,  and  this  notwithstanding  the  pleasant  weather  after  June  7.  It  is 
evident  that  the  weather  for  three  weeks  after  blossoming  time  In  1894  was  exceptionally  cold, 
dark  and  rainy,  and  vegetation  could  but  feel  the  unfavorable  effects  of  such  weather,  eapecially 
since  it  was  followed  by  drought. 
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2.  Two  treatments  with  Bordeaux  mixture,  one  being  made 
immediately  before  and  the  other  immediately  after  blossoming, 
diminish  the  scab  to  some  extent  but  are  not  sufficient  to  control  it. 

3.  On  account  of  the  injury  to  the  fruit  of  certain  varieties  it 
was  doubtful  whether  it  paid  to  treat  them  the  second  time  after 
blossoming. 

4.  If  not  thoroughly  done  the  treatment  will  be  unsatisfactory. 
In  one  instance  where  two  men  were  spraying  side  by  side  the 
diflference  in  the  work  could  be  seen  for  many  days  or  even  for 
weeks  afterward.  One  did  the  work  well,  the  other  did  not. 
Where  the  work  was  not  well  done  the  scab  fungus  was  more 
abundant  and  did  correspondingly  greater  injury.  This  did  not 
occur  in  the  experimental  plot. 

The  season  of  189  i  was  so  unfavorable  for  securing  the  best 
results  from  spraying  for  the  prevention  of  pear  scab  that  any 
treatment  which  succeeded  in  controlling  the  disease  in  such  a 
season  may  reasonably  be  expected  to  succeed  in  more  favorable 
seasons.  It  is  safe  to  conclude  concerning  pears  like  the  Seckel, 
which  are  subject  to  the  scab,  that  for  all  practical  purposes  the 
best  results  may  be  secured  by  three  thorough  treatments  with 
Bordeaux  mixture,^'  of  the  1  to  11  formula,^^  given  as  follows : 

First  Treatment.  After  fruit  buds  break,  but  before  blos- 
soming.   See  figures  1  and  2,  Plate  II. 

Second  Treatment.  Immediately  after  blossoming.  See 
figure  3,  Plate  II. 

Third  Treatment.  From  10  to  14  days  after  the  second 
treatment.    See  figure  4,  Plate  III. 

To  prevent  injury  from  codlin  moth  Paris  green  or  London 
purple  at  the  rate  of  one  ounce  to  11  gallons  of  the  mixture 
may  be  used  with  the  second  and  third  treatments.  If  the  trees 
are  infested  with  the  eye-spotted  bud  moth  use  the  arsenical 
poison  with  the  first  treatment  also.  Generally  speaking,  it  is  best 
to  use  either  Paris  green  or  the  London  purple  with  all  three 
treatments. 

Treating  Apple  Orohakds  fob  Scab.* 

Since  this  report  will  reach  many  orchardists  who  are  interested 
equally  as  much  or  more  in  the  treatment  of  apples  as  they  are 
in  the  treatment  of  pears  it  is  well  to  state  that  the  treatment 

*Puticladium  dendriticum  (Wallr.)  Fckl. 

.15  Full  directions  for  making  and  applying  this  mixture  maj  be  found  in  Bulletin  74  of  this 
station  and  also  in  another  portion  of  this  Report.  16  See  note,  page  (649) . 
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above  outlined  has  proved  equally  successful  in  preventing  apple 
scab  and  codlin  moth  in  the  Station  orchards,  and  this  treatment 
is,  therefore,  advocated  for  apples  as  well  as  pears  with  the  excep- 
tion presently  to  be  set  forth  in  the  discussion  of  injury  to  the 
fruit  from  spraying.    The  treatments  should  be  made  as  follows: 

First  treatment.  After  the  leaf  buds  break  but  before  the  blos- 
soms open.   In  this  locality  this  period  usually  lasts  about  ten  days. 

Second  treatment.     Immediately  after  blossoming. 

Third  treatment.  From  ten  to  fourteen  days  after  the  second 
treatment. 

One  of  the  Station  apple  orchards  which  was  given  three  treat- 
ments, the  first  before  the  blossoms  opened,  using  Bordeaux 
mixture  alone,  the  second  immediately  after  the  blossoms  fell, 
using  Bordeaux  mixture  and  London  purple,  and  a  third  after  an 
interval  of  about  two  weeks,  using  the  same  formula  as  for  the 
second,  resulted  in  excellent  success.  Although  some  varieties 
showed  some  injury  to  the  foliage  the  orchard  as  a  whole,  on 
account  of  its  healthy  foliage  and  holding  its  fruit  till  it  ripened, 
presented  a  marked  contrast  to  the  orchards  of  the  vicinity  which 
were  not  treated  for  scab.  A  considerable  portion  of  the  foliage 
of  the  latter  turned  yellow  and  dropped  during  the  latter  part 
of  June  and  In  July,  and  much  of  the  fruit  dropped  also.  Since 
the  sprayed  trees  held  their  leaves  and  fruit  through  this  period, 
it  is  reasonable  to  attribute  to  the  action  of  parasitic  fungi  under 
weather  conditions  unfavorable  to  the  health  of  the  foliage  much 
of  the  dropping  of  fruit  and  foliage  from  trees  not  treated  with 
the  Bordeaux  mixture. 

Injurious  Effects  of  Bordeaux  Mixture. 
The  third  point  proposed  for  investigation  in  1894,  as  stated  on 
a  previous  page,  was  "  To  what  extent  is  the  Bordeaux  mixture 
treatment  liable  to  cause  a  roughness  or  russeting  of  the  fruit  ? " 
In  the  report  of  the  experiments  with  pears  for  1893  it  was  stated^' 
that  this  trouble  was  not  noticed  on  any  of  the  fruit  sprayed  that 
season,  and  attention  was  called  to  the  injury  of  pears  by  the  Bor- 
deaux mixture  as  noted  by  Greene.^^  In  bulletin  48  just  cited  he 
states  that  he  had  observed  a  roughness  of  the  skin  of  late- 
sprayed  fruit,  and  cautions  against  the  use  of  Bordeaux  mixture 

17  Bulletin  67  of  this  Station,  page  193.  and  Annual  Report  for  1698,  page  704. 

18  Qreen,  W.  J.  Bulletin  48,  Ohio  Experiment  Station,  189S,  page  19;  Prooeedingi  Wefltera 
N.  T.  Horticultural  Society,  1894,  page  66. 
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on  pears  as  follows:  "Do  not  use  Bordeaux  mixture  more  than 
once  after  blooming  on  early  pears,  and  not  more  than  twice  on 
late  pears." 

Galloway^^  observed  injury  to  pears  from  use  of  Bordeaux  mix- 
ture in  1892,  but  discovered  that  air-slaked  lime  being  used  in 
insufficient  quantities  in  preparing  the  mixture  resulted  in  the 
injury  observed. 


The  Potassium  Ferrocyanide  Test. 

Jones^  reports  in  the  Garden  and  Forest  injury  to  both  apples 
and  pears  in  1894,  which  he  attributed  to  an  application  of  Bor- 
deaux mixture  just  after  the  blossoms  fell,  the  preparation  of 
which  was  governed  by  the  potassium  ferrocyanide  test.  He 
expresses  the  opinion  that  this  method  of  preparation  should  be 
more  thoroughly  tested  before  being  recommended  for  general 
use  in  orchards.  Keplying  to  an  inquiry  on  this  subject  Professor 
Jones  writes  that  at  the  period  of  the  application  referred  to 
and  about  two  weeks  thereafter  there  was  a  considerable  rainfall 
and  continued  cool,  cloudy  weather.  In  the  letter  referred  to 
Prof.  Jones  says :  "  Our  weather  was  cold  and  rainy  also,  as  you 
may  see  from  the  following  summary : 


DATE3  OF  SPRAYING. 


Flivt  appHcatioD,  before  leaf  buds 
opent^d,  April  ii3,  Bordeaux  mix 
ture. 


Second  appllcatfon,  after  leaves 
opened  and  before  blog8<^mB  fell. 
May  4,  Bordeaux  mixture  and 
Paris  green. 

Third  application,  just  as  last  petals 
were  railing.  M^y  ^\,  Bordeaux 
mixture  andf  Paris  green. 


Fourth  application,  June  t  to  2, 
Bordeaux  mixture  and  Paris 
green. 


Fifth  application,  June  16,  Bordeaux 
mixture. 


comditions  at  tlmk  of  and  followiso  thb 

Applications. 


Sky. 


Generally  clear. 


Cloudy  for  two 
days,  theo  clear 
till  May  17. 


Cloudy  May  17  to 
20,  Clear  21  to  2i, 
cloudy  23  to 
Junes. 


June  4  and  7  clear. 
All  other  days 
from  Junel  to  8 
cloudy  or  partly 
cloudy.  Clear 
mosc  of  next 
two  weeks. 


RainfaU. 


Only  trace  during 
next  10  days. 


.85  iDch  fell  May  6 
to  7  No  more 
raio  till  May  18; 
.33  inch  fell  May 
18  to  19. 

.77  inch  fell  May 
23  to  26;  1.41 
Inch  fell  May  28 
to  91. 


M  inch  fell  June 
1  to  5  Almost 
no  rain  fell  dur- 
ing the  rest  of 
June  except  one 
heavy  shower 
June  27. 

July  was  also  a 
very  dry  month. 


Temperature. 


Rttber  warm  for 
time  of  year. 
May  1  was 
warmest  day  of 
the  month 

Cool  for  May. 


Cool  for  May, 
especially  the 
last  10  days. 
May  80  the  cold- 
est day  of  the 
month 

Cool  until  about 
June  8,  when  it 
began  to  warm 
into  regular 
June  weather. 


19  Galloway,  B.  T.   Bulletin  8,  Division  Vegetable  Pathology,  U.  8.  Department  of  Agriculture, 
1802,  pages  89  and  40. 

20  Jones,  L.  B.    Ferrocyanide  Test  for  Bordeaux  Mixture,  Garden  and  Forest,  volume  VII, 
1849,  page  497. 
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Id  jury  to  peart  followed  third  applicatton.  Wh^n  I  viBited  the  orchard  acain,  Jane  1,  It  was 
very  apparent  on  sides  of  young  fruit,  and  especially  on  stems,  and  many  had  already  faUeo. 
Apples  were  stiU  coyered  with  down  of  hairs,  hence  Injury  would  not  hare  been  so  apparent  If 
present,  but  I  looked  for  it  carefully  and  could  see  little  erldenoe  of  it,  so  do  not  think  It  had 
occurred  so  seriously  as  yet.  One  Fameuse  tree  was  left  unsprayed  May  21 .  It  was  sprayed 
as  the  others  before  this  and  also  twice  afterward  (June  1  and  on  June  16).  All  the  othar 
Fameuse  were  russeted  quite  badly,  this  one  practically  free  from  the  injury.  In  age  of  tree, 
soil  condition,  exposure,  etc. ,  It  was  situated  no  differently  from  several  surrounding  It  which 
showed  the  Injury. 

There  were  the  two  new  conditions  in  my  work  this  year: 

1.  The  mixture  was  made  with  the  ferrocyanlde  test. 

2.  The  climatic  conditions  already  noted  which  were  entirely  different  than  we  usually  have. 
In  former  seasons  I  have  sprayed  fruit,  both  pears  and  apples  at  about  the  same  period 

in  their  derelopment  as  I  did  this  season  and  haye  seen  no  serious  results.  I  do  not  feel  that 
the  injury  was  primarily  due  to  the  stage  of  the  derelopment  of  the  fruit,  theief<H«,  althoagfa 
Its  tender  condition  may  partly  account  for  it.  In  my  opinion  the  trouble  lies  between  the 
ferrocyanlde  mixture  and  the  weather.  I  hope  that  It  may  prove  to  be  the  latter  for  t>»e 
ferrocyanlde  test  Is  very  conyenlent.  I  stated  in  my  article  In  Garden  and  Forest  that  I  have 
tested  the  Bordeaux  mixture  made  by  the  ferrocyanlde  test  on  potatoes  and  find  It  safe  there.** 

So  far  as  I  have  noticed  the  most  serious  injury  to  pears  in  con- 
nection with  the  use  of  Bordeaux  mixture  that  has  been  reported 
is  that  mentioned  by  Lodeman^^  as  occurring  in  1894  in  western 
New  York,  where,  in  one  instance,  75  per  cent,  of  the  crop  was 
rained  as  a  result,  it  was  thought,  of  spraying  with  this  mixture. 
Further  inquiry  has  developed  the  fact  that  Paris  green  was  used 
with  the  Bordeaux  mixture  in  this  case,  thus  introducing  another 
element  of  uncertainty  as  to  the  cause  or  causes  of  the  injury, 
and  leaving  room  for  doubting  whether  this  injury  should  be 
attributed  to  the  use  of  the  ferrocyanide  test. 

It  is  well  known  that  injury  follows  the  use  of  Bordeaux  mix- 
ture when  prepared  with  an  insufficient  amount  of  lime.  An 
instance  of  this  kind  reported  by  Galloway  is  mentioned  on  a 
previous  page.  But  this  need  not  occur  if  directions  for  using 
the  potassium  ferrocyanide  test  are  carefully  followed,  that  is  to 
say,  if  lime  is  added  until  when  thoroughly  stirred  the  mixture 
does  not  change  the  color  of  the  potassium  ferrocyanide  when 
tested.  It  is  our  custom  after  the  test  shows  no  color  reaction  to 
add  a  little  more  lime  to  insure  an  excess  of  this  ingredient,  and 
we  recommend  this  practice  inasmuch  as  there  need  be  no 
fear  of  injurious  results  from  adding  too  much  lime. 

One  gentleman  who  reported  to  the  writer  a  case  where  serious 
injury  followed  the  use  of  Bordeaux  mixture  prepared  by  means 

. B        ■ 

2lLodeman,  E.  O.  Bordeaux  mixture  and  the  potassium  ferrocyanide  test,  Oiurden  and 
Forest,  vol.  VII,  1894,  page  455. 
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of  the  ferrocyanide  test  admitted  that  he  stopped  adding  lime 
while  the  test  still  showed  a  slight  change  in  color.  He  did  not 
realize  the  importance  of  adding  lime  until  the  ferrocyanide  would 
not  change  color  when  dropped  into  the  mixture.  This  incident 
shows  how  important  it  is  in  recommending  the  ferrocyanide  test 
to  impress  on  the  minds  of  those  who  are  to  use  it  the  necessity 
of  carefully  following  instructions  as  to  the  proper  method  of  its 
use,  and  while  an  excess  of  lime  is  not  injurious  a  mixture  con- 
taining too  little  lime  will  surely  work  injury.  But  because  some 
people  have  failed  to  use  this  test  rightly  is  certainly  no  argu- 
ment against  its  reliability  when  rightly  used.  The  use  of  the 
test  offers  a  most  convenient  method  of  preparing  the  Bordeaux 
mixture,  and  it  is  also  reliable,  as  many  experiments  have  shown. 
As  stated  by  Dr.  Van  Slyke,  before  the  Western  New  York 
Horticultural  Society,  January  23,  1895,^  by  means  of  this  test 
one  part  of  copper  may  be  detected  in  about  400,000  parts  of 
solution,  certainly  a  very  delicate  test.  It  would  be  well  as 
before  stated,  whenever  employing  this  test  in.  the  preparation 
of  the  Bordeaux  mixture,  to  add  more  lime  after  the  test  shows 
no  further  change  of  color  and  thus  insure  an  excess  of  lime. 

Iodine  and  Starch  Paste  Test. 

In  the  address  above  referred  to  Dr.  Van  Slyke  described  a 
test  even  more  delicate  than  the  ferrocyanide  test  which  may  be 
conveniently  used  in  preparing  the  Bordeaux  mixture.  While 
that  detects  one  part  of  copper  in  400,000  parts  of  solution, 
this  one  shows  one  part  of  copper  in  five  hundred  thousand  parts 
of  solution.  It  is  used  as  follows  :  —  Some  of  the  solution  to  be 
tested  is  taken  in  a  white  china  teacup  and  to  this  is  added  a  few- 
drops  of  ordinary  starch  paste  and  then  a  few  drops  of  a  solution 
of  potassium  iodide.  If  any  copper  sulphate  is  in  the  solution, 
it  will  act  upon  the  potassium  iodide,  setting  free  the  iodine, 
which  will  color  the  starch  blue.  The  color  is  more  readily  seen 
against  a  white  background,  such  as  a  china  cup  offers.  The 
starch  paste  is  such  as  is  used  in  starching  clothes. 

The  solution  of  potassium  iodide  may  be  prepared  by  dissolv- 
ing one  ounce  of  the  compound  in  a  quarter  of  a  pint  of 
water. 

22  Proo.  West.  N.  Y.  Hort  Soc'y,  1895,  pp.  1(»-10». 
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Potassium  Xanthate  Test. 

A  still  more  delicate  test  mentioned  in  the  address  above 
referred  to,  is  obtained  by  using  potasuum  xanthate.  Add  a  few 
drops  of  this  compound  to  a  solution  supposed  to  contain  copper, 
and  if  copper  is  present,  there  will  be  produced  a  yellow  color. 
The  color  can  be  seen  to  best  advantage  against  a  white  back- 
ground. This  test  is  capable  of  detecting  one  part  of  copper  in 
800,000  parts  of  solution. 

Pears  Injured  by  Spraying. 

In  connection  with  the  experiments  conducted  by  the  Station 
in  1894,  as  reported  on  previous  pages,  injury  [to  both  foliage  and 
fruit  sprayed  with  Bordeaux  mixture,  was  observed  in  many 
instances.  When  the  treated  trees  were  compared  with  the 
untreated  the  advantage  of  spraying  was  plainly  seen,  but  from 
Mr.  Smith's  treatment  of  trees  outside  the  experiruental  block  it 
appeared  doubtful,  in  some  instances,  whether  sufficient  benefit 
was  derived  from  the  second  treatment  after  blossoming  to  counter- 
balance the  injury  from  the  treatment.  In  some  cases,  after 
giving  two  treatments,  one  before  and  one  after  blossoming,  it 
would  have  been  better  to  talce  the  risk  of  further  injury  from 
the  scab  instead  of  giving  another  spraying.  On  some  trees 
sprayed  only  once,  and  that  before  blossoming,  slight  injury  was 
apparent,  but  increased  injury  was  seen  where  the  trees  were 
sprayed  both  before  and  after  blossoming.  In  the  former  instance 
the  treatment  was  about  May  4,  in  the  later  instance  the  treat- 
ments were  made  about  May  4  and  May  15.  The  rainy 
period  began  May  16,  and  the  injury  was  not  observed  till 
after  it  had  been  raining  about  10  days. 

The  injurious  effect  as  it  appeared  on  the  Seckels  at  the  time  of 
fruit  harvest  was  apparent  in  three  ways.  (1)  The  fruit  was  evi- 
dently somewhat  smaller  in  size  than  the  average  fruit  on  adjacent 
unsprayed  trees.  (2)  The  fruit  was  less  brilliant  in  color  than 
was  the  fruit  on  adjacent  unsprayed  trees.  (3)  The  fruit,  though 
not  at  all  distorted  as  a  result  of  the  spray,  was  rougher  to  the 
touch  than  was  the  fruit  on  adjacent  unsprayed  trees.  With  some 
other  varieties  of  pears  and  with  some  varieties  of  apples,  which 
wiU  be  mentioned  later,  the  fruit  was  distorted  on  account  of 
injury  from  spraying.    When  perfect  specimens  of  Seckels  were 


Digitized  by 


Google 


New  Tobk  Agrioultural  Expbbimbnt  SiiLTioN.        669 

found  on  unsprayed  trees  they  were  clearly  superior  in  average 
size  and  appearance  to  the  specimens  of  the  best  sprayed  Seckels, 
but  the  very  great  increase  in  the  amount  of  marketable  fruit  of 
sprayed  as  compared  with  unsprayed  trees  clearly  demonstrated 
the  very  great  value  of  the  treatment  even  in  an  unfavorable 
season,  and  this  notwithstanding  the  fact  that  the  fruit  was  injured 
to  some  extent  by  the  spray. 

The  injury  from  the  spray  first  attracted  attention  the  last  of 
May,  when  the  fruit  was  little  larger  than  peas.  It  had  then  been 
raining  every  day  for  nearly  two  weeks,  and  it  continued  to  rain 
for  more  than  a  week  longer.  As  before  stated,  it  rained  every 
day  for  a  period  of  21  days  from  May  16  to  June  5,  and 
the  weather  was  unusually  cloudy  and  cool  for  this  period  of  the 
year.  Before  the  close  of  the  extremely  long  period  of  rainy 
weather  both  the  foliage  and  the  fruit  of  many  trees  that  had  been 
sprayed  were  spotted  quite  badly.  The  spots  varied  from  the  size 
of  a  pin  point  to  a  sixteenth  of  an  inch  or  more  in  diameter,  but 
frequently  were  clustered  together  or  coalesced  so  as  to  form  com- 
paratively large  areas  on  the  surface  of  the  fruit.  The  appearance 
of  the  spots  at  first  was  that  of  dark  discolorations  or  pimples  on 
the  surface  affecting  only  the  superficial  layers  of  the  epidermis. 
These  spots  or  pimples  could  easily  be  scraped  off  with  the  finger 
nail,  leaving  a  portion  of  the  green  skin  of  the  fruit  beneath. 
Microscopic  examination  of  the  fruit  showed  that  the  injury 
usually  extended  to  a  depth  of  four  or  five  cells  from  the  surface. 
This  was  afterward  followed  by  a  corky  scar.  In  this  they 
differed  from  the  scab  spot  which  affected  the  tissue  to  a  greater 
depth. 

On  trees  where  injury  to  foliage  and  fruit  was  observed  not  all 
surfa'^es  hit  by  the  spray  showed  injury,  for  a  great  deal  of  foliage 
and  fruit  was  found  uninjured  although  heavily  covered  with  the 
Bordeaux  mixture.  The  trouble  was  more  noticeable  on  the 
fruit  than  on  the  leaves.  Some  varieties  were  injured  quite 
seriously,  while  others  were  hurt  but  slightly  or  not  at  all,  great 
differences  being  observed  between  the  varieties  in  this  respect. 

At  first  it  was  thought  that  the  injury  might  be  due  to  the 
Paris  green  or  London  purple  used  as  an  insecticide  in  combina- 
tion with  the  Bordeaux  mixture,  but  this  position  soon  proved 
untenable,  for  Mr.  Smith  used  nothing  but  Bordeaux  mixture  in 
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spraying  the  portion  of  the  orchard  outside  the  experimental 
plot,  and  the  injury  from  spraying  was  apparent  here  as  else- 
where. Apple  trees  at  the  Station  sprayed  only  with  London 
purple,  1  pound  to  180  gallons  of  water,  to  which  lime  was 
added  for  the  purpose  of  preventing  injury,  showed  considerfible 
injury  to  the  foliage  of  several  varieties  as  a  result  of  the  spray. 
In  other  orchards  injury  to  the  foliage  was  also  observed  where 
the  trees  had  been  sprayed  with  the  arsenites.  These  observa- 
tions showed  that  spraying  with  either  London  purple  or  Paris 
green  alone  caused  injury,  as  did  also  spraying  with  Bordeaux 
mixture  alone. 

Unsprayed  trees  at  this  period  did  not  show  the  characteristic 
injuries  described  above,  although  some  discolored  spots  could 
occasionally  De  found,  evidently  due  to  various  causes,  such  as 
abrasions,  insect  punctures  and  other  unknown  sources  of  injury. 
The  same  difference  between  sprayed  and  unsprayed  trees  was 
noticed  about  the  1st  of  June  in  visiting  other  orchards  in  west- 
ern New  York,  including  those  of  Messrs.  Ellwanger  &  Barry, 
Rochester,  N.  Y.  These  gentlemen  were  disposed  at  first  to 
attribute  the  trouble  to  spraying,  but  afterward  decided,  as 
stated  in  the  letter  published  below,  that  the  injury  was  due  to 

the  weather : 

RooHKSTBB,  K  Y.,  December  15,  1894:. 

Dr.  Peter  Collier,  Geneva^  iT.  Y. : 

Dbab  Sir. — Replying  to  yours  of  the  13th  inst.,  we  thought 
last  June  that  the  russety  appearance  on  our  pears  was  due  to 
injury  from  spraying,  but  on  further  investigation  we  discovered 
that  the  fruit  which  had  not  been  sprayed  at  all  was  covered  also 
with  russet. 

We  considered  the  matter  at  the  time  and  came  to  the  conola- 
sion  that  the  unusual  russet  color  was  due  to  the  peculiar  season. 

I  noticed  on  my  way  to  the  Nurserymen's  Convention  at 
Niagara  Falls  pear  trees  loaded  with  fruit  having  that  russet  and 
pink  color,  in  various  orchards  between  Rochester  and  Niagara 
Falls,  where  they  could  not  have  sprayed  at  all. 

The  remark  was  so  general  about  the  peculiar  color  of  pears 
this  year  that  we  hardly  think  that  it  can  be  attributed  to  spray- 
ing, at  least  this  is  our  opinion. 

We  used  the  Bordeaux  mixture  tested  with  the  potassium  feiv 
rocyanide  test. 

Yours  truly, 

ELLWANGER  &  BARRY. 
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Fie.  7.—  Ben  Davis  iDJured  by  sprajing  with  BordeMix  Mixture. 


Fie.  8.—  Monmooth  slightly  iD joied  by  spraying. 
Plate  IV.  —  Showing  injury  from  spraying  in  a  wet  season. 
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In  the  orchards  which  came  under  our  personal  observation 
giving  opportunity  for  comparing  the  sprayed  with  the  unsprayed 
trees  throughout  the  season  the  conclusion  was  irresistible  that 
in  many  instances  the  spray  injured  both  foliage  and  fruit. 
Figure  7  is  reproduced  from  a  Ben  Davis  injured  by  spray  and 
figure  8  from  a  Monmouth  injured  from  the  same  cause.  The 
injury  to  the  Seckel  pears  was  so  slight  that  it  could  hardly  be 
shown  in  an  illustration  except  possibly  by  a  colored  plate. 

Messrs.  EUwanger  &  Barry  are  not  the  only  fruit-growers  of 
western  New  York,  who  attribute  to  the  weather  the  injurjr  to 
the  fruit  in  1894.  Such  injury  was  seen  to  some  extent  in 
unsprayed  orchards  in  this  vicinity,  but  judging  from  the  reports 
from  counties  to  the  westward  of  Geneva  it  was  much  more 
marked  there  than  here.  It  appears,  therefore,  that  here  at 
Geneva  the  irritation  of  the  spray  was  sufficient  under  existing 
conditions  to  cause  a  russeting  of  the  fruit  such  as  in  western 
counties  of  the  State  developed  as  a  result  of  climatic  conditions 
without  such  irritation  from  spraying. 

LlaT   OF   PeABS   InJURED   BY    SpRATINO. 

The  degree  of  injury  from  spray  as  noted  on  pears  in  the 
Station's  orchards  was  as  follows: 

1.  Very  bad.    Jones.    Development  of  fruit  seriously  checked. 

2.  Bad.  Ansault,  Comice,  Doctor  Reder,  Maurice  Desportes 
and  Raymond  de  Montlaur. 

3.  Considerable.  Angouleme,  Clairgeau,  Congress,  Delices 
de  LouvenjaJ,  Eastern  Beurre,  Fondante  d'Automne,  Frederic 
Clapp,  Gansel's  Seckel,  Goodale,  Lawrence,  Madam  Treyve, 
Theresa  Appert  and  White  Doyenne;  also  Anjou  in  Smith's 
orchard. 

4t.  Slight.    Bartlett,  Kieflfer. 

5.  Very  slight.    Le  Conte. 

Some  varieties  naturally  show  russeting  of  the  skin  of  the  fruit 
varying  in  amount  in  different  seasons.  In  such  instances  it  was 
quite  difficult  to  say  just  how  much,  if  any,  injury  was  done  to 
them  by  the  spray.  Among  the  varieties  of  this  kind  may  be 
mentioned  Bosc,  Boussock,  Buffum,  Lamartine  and  Madam 
Millet. 
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The  mixture  was  prepared  according  to  the  plan  used  the  pre- 
vious season.  The  copper  sulphate  was  weighed,  dissolved  in 
water  and  poured  into  the  barrel.  The  barrel  was  then  filled 
two-thirds  full  with  water,  and  lime  was  added  in  the  form  of 
thin  whitewash  until  the  potassium  ferrocyanide  test  showed 
that  a  suificient  amount  had  been  used.  More  lime  was  then 
added  to  make  sure  that  there  should  be  no  lack  of  that  ingre- 
dient. 

The  lime  was  slacked  in  a  barrel  half  buried  in  the  ground  and 
covered  with  water  to  keep  it  in  the  condition  commonly  known 
as  "  lime  paste ; "  that  is  to  say,  chiefly  in  the  form  of  calcium 
hydrate.  Xo  doubt  some  of  the  carbonate  was  gradually  formed 
when  the  lime  was  kept  in  this  condition,  so  that  some  calcium 
carbonate,  in  all  probability,  was  added  each  time  the  mixture 
was  prepared.  The  Bordeaux  mixture  formed  in  this  way  would, 
therefore,  probably  contain  (1)  a  small  amount  of  copper  sulphate 
in  solution;  (2)  basic  copper  sulphate;  (3)  double  basic  sulphate 
of  copper  and  lime,  and  (4)  copper  hydroxide,^  the  last  named 
greatly  predominating. 

The  small  amount  of  copper  sulphate  in  solution  that  may 
exist  in  Bordeaux  mixture  can  not  be  considered  sufficient  to 
account  for  the  injury  resulting  from  the  spray.  Granting  that 
the  basic  compounds  referred  to  are  more  apt  to  injure  the  foliage 
than  is  the  hydroxide,  which,  so  far  as  I  know,  has  not  yet  been 
proved,  there  would  still  be  no  reason  to  anticipate  trouble  from 
this  cause,  since  chemists  hold  that  in  the  presence  of  an  exce^ 
of  the  calcium  hydrate  but  very  slight  amounts  of  any  copper 
compound,  except  the  hydroxide  would  be  formed  in  the  Bor- 
deaux mixture. 

The  copper  compound  or  compounds  which  give  the  Bordeaux 
mixture  its  valuable  fungicidal  properties  are  soluble  to  a  slight 
extent  in  water.  Should  the  ordinary  dew  or  rain  water,  as  it 
occurs  on  the  surf  ace  of  the  leaves  and  fruit,  contain  a  slight 
amount  of  carbonic  acid,  which  might  be  derived  either  from  the 
atmosphere  or  liberated  during  the  process  of  respiration  by  the 
plants,  it  would  have  greater  solvent  action  than  pure  water.** 

88  FairehUd,  D.  Q.  Bordeaux  mixture  as  a  fnn^dde.  Bulletin  6,  U.  8.  DtviBloa  Yecetabie 
Pattiology,  1894,  pp.  18-15. 

94  The  behavior  of  lome  vegetable  subetaDces  toward  copper  and  some  of  its  oompoon^i.  Br 
B.  Formento,  8tas.  >per.  agr.  Ital.  18,  686-«98,  oited  bj  Journal  Ohemioal  Society,  A.bt(raofiit 
TOl.  LX,  p.  491. 
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The  same  may  be  said  of  the  solvent  action  of  the  compounds 
of  ammonia  which  are  absorbed  to  a  slight  extent  from  the 
atmosphere  by  rain  water. 

I  am  not  inclined  to  attribute  the  general  injury  to  foliage  and 
fruit  in  1894  from  spraying  to  the  fact  that  the  preparation  of 
the  mixture  was  governed  by  the  potassium  ferrocyanide  test, 
since  no  injury  was  noticed  in  the  previous  year  from  mixtures 
prepared  according  to  this  method,  but  rather  am  I  disposed  to 
attribute  the  trouble  to  the  spraying  combined  with  the  unfavor- 
able weather  about  the  time  the  injury  first  became  apparent. 
From  what  has  been  said  above,  it  appears  that  an  unusual  pro- 
portion of  the  copper  compounds  applied  to  the  fruit  and  foliage 
in  spraying  might  be  dissolved  in  the  frequent  rains.  For  21 
days  it  rained  every  day  —  the  weather  during  the  most  of  that 
period  being  cloudy  and  cold  when  not  rainy.  The  long-continued 
cloudy  weather  and  the  abundant  supply  of  water  to  the  roots 
of  the  trees,  occurring  at  a  period  of  very  active  growth  when 
the  first  leaves  were  developing,  naturally  would  tend  to  produce 
a  tender  condition  of  the  leaves  and  fruit.  It  seems  quite  prob- 
able that  in  this  condition  of  the  leaves  and  fruit,  and  in  the  con- 
tinued solvent  action  of  the  rain  on  the  particles  of  Bordeaux 
mixture  adhering  to  the  sprayed  leaves,  we  find  the  explanation 
for  the  unusual  injurious  effects  which  accompanied  the  use  of 
Bordeaux  mixture  in  1894. 

Injury  to  Apples  from  Bordeaux  Mixture. 

One  of  the  first  reported  instances  of  injury  to  apples,  from  the 
use  of  Bordeaux  mixture,  which  has  come  under  my  observation  is 
that  mentioned  by  Weed,**  in  1890,  who  states  that  experiments 
have  shown  that  it  is  not  safe  to  use  Bordeaux  mixture  against 
apple  scab,  since  it  injures  the  apples.  Neither  the  strength  nor 
the  manner  of  making  the  mixture  is  given  in  this  instance. 
Green,^  referring  to  the  statement  just  quoted,  says  that  the 
reported  injury  followed  the  use  of  strong  Bordeaux  mixture.  In 
Bulletin  48  of  the  Ohio  Experiment  Station,  1893,  page  10,  he  cau- 
tions against  using  Bordeaux  mixture  more  than  twice  after  bloom- 
ing, since, "  when  applied  too  late  in  the  season  it  sometimes  causes 

85  Weed,  Clarenoe  M.,  Balletin  4,  vol.  m,  1800,  Oh{  >  Erperiment  SUtlon,  p.  142 
26  Oreen,  W.  J.,  Bulletin  9.  toI.  IV,  1891,  Ohio  Experiment  etation,  p.  193. 
S5 
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a  russet  appearance  on  the  fruit."  This  caution  accompanies  the 
recommendation  of  a  dilute  mixture  formed  by  using  one  pound 
of  copper  sulphate  to  make  12^  gallons  of  the  mixture.  The 
experience  of  the  past  season  at  Geneva,  1894,  shows  that  injury 
to  foliage  and  fruit  may  follow  early  as  well  as  late  applications 
of  Bordeaux  mixture. 

Jones,^  in  1 894,  found  that  strong  Bordeaux  mixture,  1  to  2| 
formula^  in  some  cases  seriously  injured  apple  leaves  after  four 
applications. 

One  of  the  apple  orchards  at  this  Station  was  sprayed  in  1894 
with  Bordeaux  mixture  before  the  blossoms  opened,  beginning 
April  27 ;  again  with  Bordeaux  mixture  and  London  purple  after 
the  blossoms  had  fallen,  beginning  May  17 ;  and  a  third  time  with 
Bordeaux  mixture  and  London  purple  beginning  June  9.  More 
than  two  weeks  elapsed  after  the  second  treatment  was  begun 
before  it  could  be  completed,  the  rain  preventing  the  progress  of 
the  work.  June  4  it  was  noticed  that  the  foliage  of  the  sprayed 
trees  was  in  many  cases  spotted  showing  the  injurious  eflFects  of 
the  spray,  but  the  young  fruit  was  so  thickly  covered  with  pubes- 
cence that  no  injurious  effects  were  there  apparent.  Later  in  the 
season  many  varieties  of  .fruit  showed  injury  quite  similar  to  that 
described  as  occurring  on  the  pears,  and  all  gradations  were 
observed  from  the  slightest  discoloration  of  the  skin  to  the  serious 
rioformity  of  the  fruit.  The  degree  of  injury  varied  with  the 
different  varieties.  Some  were  injured  slightly  or  not  at  all; 
others  were  seriously  injured.  In  a  few  instances  the  fruit  was 
hurt  in  appearance  and  shape  by  the  spray  more  than  it  would 
have  been  by  the  scab.  For  this  reason  when  a  period  of  excess- 
ive rain  occurs,  with  varieties  which  are  named  in  the  following 
list  as  injured  very  badly  or  badly  this  season,  it  would  be  better 
to  cease  spraying  entirely  after  the  second  treatment  because  it 
would  be  preferable  to  take  the  chances  of  injury  to  the  fruit 
from  the  scab  rather  than  to  risk  injuring  the  fruit  by  the  spray. 
AVhen  tho  fruit  was  gathered  the  injury  in  the  worst  cases 
appeared  as  brown  corky  soars  in  the  places  where  the  skin  had 
been  killed  by  tho  spray  and  sometimes  large  scars  prevented  the 
syramctiicrA  f»xpansion  or  growth  of  the  fruit  and  warty,  one- 
sided or  otherwise  misshapen  fruit  was  the  result.  See  Plate  IV, 
figures  7  and  8. 

27  JoneB,  L.  R.,  Fulletlo  28, 1892,  Vt.  Experiment  SUtlon,  p.  82.  88  See  ncte.  pese6l9« 
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Late  in  the  season  before  the  fruit  was  gathered  notes  were 
taken  on  the  injury  to  the  dilQferent  varieties  by  the  spray,  from 
which  the  following  classified  lists  are  made. 

List  of  Apples  Injubed  by  Spba.ying. 
1.  Injury  Very  bad.    Groskoe  Selenka  Gruner,*  Gideon  No.  2 
Eed  Transparent,*  ICeinetto  de  Caux,  Eepka,*  Rhode's  Orange, 
Romna,*  Saint  Peters,*  Wagener,  White  Pigeon,*  and  Yellow 
Calville* 

3:  Injury  bad.  Belborodoc»skoe,*  Cooper's  Market,  Count 
Orlotf,*  Czar's  Thorn,*  English  Pippin*  Fameuse,  Golden  Rus- 
set, Grand  Sultan,*  Gravenstein,  Hurlbut,  Jeflferis^  Jersey  Sweet- 
ing, Jonathan,  Kalkidoubko),*  Lady  Henniker,  Longfield,*  Ohio, 
Ostrakoff,*  Parry  White,  Pumpkin  Russet,  Red  Russet,  Rhode 
Island  Greening,  Rome  Beauty,  Scott's  Winter,  Smith's  Cider, 
Sops  of  Wine,  Standard,  Switzcr,*  Vandeveer.  Walbridge,  Wash- 
ington Royal,  Washington  Strawberry,  Wealthy,  Winesap, 
Workaroe.*  ^ 

Crah  apples,  Chicago,  Coral,  Ilyslop,  Oblong,  Paul's  Impe- 
rial, Septemher  of  Gideon,  Transcendent. 

3.  Injury  considerablo.  Amasia,  Amos  Jackson,  Autumn 
Streaked,*  B^w  Davis,  JJorsdorf,*  Celestia,  Carolina  June,  Dun- 
can, Everbearing,  Flory,  Fourth  of  July,  Grand  Duke  Constan- 
tine,*  Golden  Sweet,  Kittageskcc,  Landon,  Lankford,  Late 
Duchess,*  ]\[onnionth.  Mother,  Kelson's  Sweet,  Northwestern 
Greening,  iTc/.  oK^,*  Peck's  Pleasant,  Peter,  Pound  Sweet  (red), 
Princess  Louise,  Karabo,  Small's  Admirable,  Sutton's  Beauty, 
Talman  Sweet,  Twenty  Ounce,  Western  Beauty,  White  Doctor, 
White  Pippin,  Yollow  Transparent.* 

Crab  apples,     ^lartha,  Whitney  Xo!  20. 

4.  Injury  slight.  Acuba  Leaf  Keinette,  Alexander,*  An- 
drew's Winter,  Buckingham,  Chenango  Strawberry,  Ewalt,  Fal- 
lawater,  Gideon,  Haas,  Hartford  Rose,  Ilubbirdston,  Jewett's 
Pine  Ueil,  Karabowka,*  King  of  Tompkins  County,  Lady,  Lady 
Svveet,  Maiden  Dhish,  McMalmn's  White,  No.  *\  Sweet  of  Gideon, 
JVb.  7  Gldeim^  Occident,  Oldenburg,*  Ontario,  Powaukee,  Pri- 
mate, Pumpkin  Sweet,  Red  Astrachan,*  Roxbury  Russet,  Saint 
Lawrence,  Tetofsky,*  Tufts,  William's  Favorite,  William  Prince, 
Wolf  River,  York  Imperial,  Zolotoreflf.* 

Crcbb  apples.    Excelsior,  Montreal  Beauty. 
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5.  Injury  very  slight,  or  none.  Aunt  Ginnie,  Dominie,  Early 
Harvest,  Fall  Wine,  Fall  Pippin,  Farris,  Green  Newtown  Pippin, 
Jonathan  of  Buler,  Keswick,  Northern  Spy,  No.  228*  i?^^^.,* 
Pomme  Grise,  Rawle's  Janet,  Red  Beitigheimer,  Sharp,  Stump, 
Titovka,*  Yellow  Bellflower. 

It  is  interesting  to  note  in  this  connection  that  a  notably  larger 
per  cent,  of  crab  apples  and  Russian  apples  were  remarkably  sus- 
ceptible to  injury  from  the  spray  than  were  other  varieties.  In 
the  preceding  lists  the  Russian  apples  are  marked  with  an  aster- 
isk. Varieties  like  Wealthy,  Gideon,  etc.,  said  to  be  descended 
in  part  from  crab  apples,  are  included  with  the  ordinary  orchard 
varieties.  Classified  according  to  the  amount  of  injury  from 
spray,  the  number  of  varieties  in  each  class  is  shown^in^the  fol- 
lowing table : 
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From  this  table  it  appears  that  the  Kassian  apples  and  the 
crab  apples,  as  represented  by  the  varieties  quoted  in  the  above 
lists,  are  generally  more  susceptible  to  injury  from  spray  in  an 
unfavorable  season  in  this  climate  than  are  the  other  apples  cul- 
tivated in  this  section  of  the  country.  In  the  classes  which  were 
injured  very  badly  there  are  47.60  per  cent,  of  the  crab  apples, 
22.60  per  cent,  of  the  Russian  apples  arid  but  3.80  per  cent,  of 
other  apples,  while  in  the  classes  which  were  injured  very  slightly 
or  not  at  all,  there  are  none  of  thfe  crab  apples,  6.50  per  cent,  of  the 
Russian  apples  and  16.1  per  cent,  of  other  apples. 

Notwithstanding  this  apparent  general  susceptibility  of  the 
Russian  apples  to  injury  from  spraying  in  an  unfavorable  season, 
it  should  be  remembered  that  some  of  the  most  desirable  of  them 
such  as  Alexander,  Oldenburg,  Red  Astrachan,  Tetovsky  and 
Titovka  were  injured  slightly  or  not  at  all  by  the.spray.  The 
susceptibility  to  injury  from  spraying  does  not  appear  to  corre- 
spond with  the  susceptibility  of  a  variety  to  attacks  of  the  scab 
fungus,  Fnsidadiinn;  for  example,  Early  Harvest  and  Fall  Pip- 
pin are  particularly  subject  to  the  scab,  while  the^  were  injured 
very  slightly  or  not  at  all  by  the  spray. 

The  susceptibility  of  a  variety  to  injury  from  the  spray  in 
unfavorable  seasons  ought  to  be  considered  in  selecting  varieties 
for  planting  in  commercial  orchards,  for  although  they  may  show 
general  immunity  from  attacks  of  scab  and  therefore  may  not 
need  treatment  with  Bordeaux  mixture,  they  can  hardly  escape 
the  attacks  of  the  codlin  moth  and  other  in jurious  insects,  so  that 
they  will  probably  need  to  be  sprayed  with  London  purple  or 
Paris  green.  Spraying  with  these  substances  is  liable  to  injure 
the  foliage  and  fruit  of  some  varieties  in  an  unfavorable  season 
the  same  as  does  the  Bordeaux  mixture,  as  has  been  explained  on 
a  preceding  page. 

Influsnoe  of  Spbating  on  Next  Season's  Cbop. 

In  order  to  gain  some  data  on  the  third  question  proposed  for 
investigation  at  the  beginning  of  this  article,  namely,  "  To  what 
extent  will  the  benefits  of  spraying  one  season  influence  the  crop 
of  the  next  season?"  Seventeen  trees  were  selected  for  treat- 
ment, eight  of  which  had  been  sprayed  the  previous  season  and 
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nine  had  not.    The  location  of  these  trees  with  reference  to  each 
other  is  shown  by  the  accompanying  plan. 


*•••** 

^^.^^^..000000000 

Explanation  of  Diagram. 

♦  Seckels  sprayed  six  times  1893. 

0  yeckels  not  sprayed  in  1893. 

.  Trees  other  than  Seckel  or  vacant  places. 

In  the  account  of  the  experiments  of  189S^^  it  was  stated  that  a 
severe  wind  storm  in  August  blew  oflf  many  bushels  of  fruit  from 
the  trees  under  experiment.  The  fruit  held  to  the  sprayed  trees 
much  better  than  to  the  unsprayed,  thus  showing  the  injurious 
eflfects'of  the  scab  fungus  on  the  latter.  In  fact  the  sprayed  trees 
were  too  heavily  loaded  and  the  fruit  on  them  should  have  been 
thinned.  The  differences  in  yield  between  the  sprayed  and  the 
nnsprayed  trees  in  1893  was  very  marked,  the  yield  of  the  eight 
sprayed  trees  being  28^  bushels,  while  the  yield  of  the  corre- 
sponding nine  unsprayed  trees  was  11  ^  bushels. 

As  stated  in  the  bulletin  and  report  just  cited,  the  difference  in 
the  foliage  in  1893  of  the  sprayed  and  the  unsprayed  trees  was 
marked.  Early  in  the  season  the  sprayed  foliage  appeared 
healthier  than  the  unsprayed,  and  later  in  the  season  this  differ^ 
ence  became  more  and  more  noticeable.  In  consequence  of  this 
it  was  thought  that  the  sprayed  trees  went  into  the  winter  in 
better  condition  than  did  the  unsprayed  trees,  and  that  they 
were  better  prepared  for  yielding  a  good  crop  in  1894  than  were 
the  unsprayed  trees.  In  1894  the  17  trees  selected  for  the 
experiment  outlined  above  were  all  treated  alike,  being  sprayed 
once  before  blossoming  with  Bordeaux  mixture  (May  3)  and 
twice  after  blossoming  with  Bordeaux  mixture  and  Paris  green 
(May  15  and  June  5). 

The  classified  yields  for  189i  is  shown  in  the  following  table : 

27  N.  Y.  Agr.  Exp.  Station  Bulletin  67,  p.  101,  and  Annual  Report,  189S,  p.  703. 
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From  this  it  appears  that,  contrary  to  the  expectations 
expressed  in  the  report  of  the  previous  year,  the  difference  in 
yield  between  the  two  groups  of  trees  in  1894  was  slight  and  the 
differences  in  per  cent,  both  of  first-class  fruit  and  of  culls  were 
in  favor  of  the  trees  not  sprayed  in  1893. 

It  will  be  remembered  that  the  sprayed  trees  in  1893  yielded 
at  harvest  nearly  three  times  as  much  fruit  as  did  the  unsprayed 
trees,  so  that  on  further  reflection  it  is  not  amazing  that  they  did 
not  greatly  excel  the  latter  in  yield  in  1894.  That  they  Av«re  en- 
abled to  excel  them  in  the  quantity  and  nearly  equal  them  in  the 
quality  of  the  yield  in  1894  after  the  heavy  crop  of  1893  is  really 
strong  evidence  of  the  permanent  beneficial  effect  of  spraying. 
The  permanent  injurious  effects  of  the  scab  fungus  on  the  un- 
sprayed trees  in  1893  was  no  greater,  if  as  great,  as  the  perma- 
nent injurious  effects  of  excessive  yield  of  the  sprayed  trees 
even  though  their  foliage  was  kept  in  good  condition  by  the 
spray.  If  this  experiment  shows  anything,  it  shows  that  the 
beneficial  effects  of  spraying  can  not  be  expected  to  take  the 
place  of  thinning  the  fruit  to  prevent  the  too  great  exhaustion  of 
the  trees  by  overbearing.  Neither  can  it  take  the  place  of  fer- 
tilizing the  soil  where  trees  are  producing  heavy  crops  of  fruit. 
£ven  when  trees  are  sprayed^  large  annual  crops  of  fruit  oucrht 
not  to  be  expected  unless  thev  are  well  fed  and  not  permitted  to 
overbear^ 

SUMMAEY. 

1.  The  least  number  of  treatments  of  Bordeaux  mixture  that 
may  be  relied  on  to  prevent  the  scab  among  varieties  susceptible 
to  iniury  from  the  scab  fungus  in  pear  orchards  is  three. 

2.  Three  applications  will  be  unsatisfactory  unless  made  thor^ 
oughly. 

3.  Some  varieties  that  are  peculiarly  susceptible  to  injury  from 
the  pear  scab  fungus  may  require  a  fourth  treatment,  following 
the  third  at  an  interval  of  about  10  days. 

4.  One  treatment  should  be  made  before  blossoming  and  two 
after  the  blossoms  fall.    See  p.  660. 

f ,  SprAyiTig  before  blossoming  may  result  in  slight  injury  to 
the  fruit  of  some  varieties  in  unfavorable  seasons. 

6.  Injury  from  spraying  w'th  dilute  Bordeaux  mixture  is  not 
confined  to  trees  sprayed  late  in  the  season,  ^.  ^.,  the  last  of  June 
86 
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in  this  climate,  but  appears  to  result  from  the  spray  under  unfa- 
vorable weather  conditions,  the  period  of  injury  varying  to  early 
or  late  as  these  conditions  vary. 

7.  Varieties  of  apples  or  pears  noted  on  the  preceding  pages^ 
671  and  675,  as  injured  badly  or  very  badly  by  the  spray  should 
not  be  sprayed  after  a  prolonged  period  of  rainy  weather.  It  is 
then  better  to  risk  injury  from  insects  and  fungi  than  to  risk 
injury  from  the  spray. 

b.  Varieties  not  referred  to  in  the  preceding  paragraph  if  they 
are  subject  to  injury  f rom  codlin  moth  or  scab  fungus  should  be 
sprayed  three  times  even  though  the  weather  conditions  have 
been  very  unfavorable.  Although  they  may  be  injured  some- 
what by  the  spray  the  yield  of  first-class  fruit  will  be  very  much 
increased  by  the  treatment. 

9.  The  three  treatments  which  have  successfully  prevented 
injury  from  the  scab  fungus  in  pear  orchards  have  been  found 
equally  successful  in  preventing  injury  from  the  scab  fungus  in 
apple  orcnards. , 

10.  In  selecting  varieties  of  either  apples  or  pears  for  planting 
in  commercial  orchards  their  susceptibility  both  to  the  attacks  of 
the  scab  fungi  and  the  injury  from  spraying  under  unfavorable 
weather  conditions  should  be  carefully  considered. 

11.  It  is  desirable  that  a  simple  expression  for  denoting  the 
strength  of  Bordeaux  mixture  come  into  general  use;  An  ex- 
pression is  advocated  which  states  first  the  unit  of  weight  for  the 
copper  sulphate  and  then  the  measure  of  the  Bordeaux  mixture 
formed  with  this  amount  of  copper  sulphate.    See  page  649. 

12.  The  jpotassium  ferrocyanide  test  furnishes  a  very  conveni- 
ent method  of  preparing  Bordeaux  mixture  without  weighing  the 
lime.  By  its  use  one  part  of  copper  may  be  detected  in  about 
four  hundred  thousand  parts  of  solution.  Its  reliability  is  shown 
by  the  many  times  it  has  been  used  without  injurious  results. 
The  potassium  Iodide  and  starch  paste  test  and  potassium  xanthaie 
test  are  used  in  a  similar  manner  and  are  even  more  delicate  tests 
than  the  potassium  ferrocyanide. 

13.  In  using  the  potassium  ferrocyanide  test,  or  other  color 
tests,  for  preparation  of  Bordeaux  mixture  it  is  best  to  add  a  little 
more  lime  after  the  test  shows  no  further  change  of  color,  thus 
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insuring  an  excess  of  the  lime  which  can  do  no  harm.    The  mix- 
ture should  always  be  thoroughly  stirred  before  being  tested. 

14.  While  it  is  true  that  some  have  injured  the  foliage  or  fruit 
of  their  trees  by  using  Bordeaux  mixture  made  by  means  of  the 
ferrocyanide  test  where  the  test  was  not  properly  followed  this 
does  not  prove  the  test  unreliable.  Injury  from  spraying  during 
the  past  season  resulted  where  the  f errocaynide  test  was  not  used 
as  well  as  where  it  was  used,  so  that  the  conclusion  that  all  injury 
to  sprayed  apples  and  pears  resulted  from  relying  on  the  ferro- 
oyanide  test  cannot  be  sustained.  Whether  the  injury  from  spray- 
ing when  this  test  was  followed  was  greater  or  less  than  where 
it  was  not  used  has  not  yet  been  shown  and  no  exactly  determined 
data  on  the  subject  have  yet  been  published. 
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la  the  spring  of  1S94  a  communication  was  received  from  Mr. 
S.  A.  Hosmer,  of  Clifton,  New  York,  in  regard  to  anthracnose  on 
raspberries  and  kindly  oflfering  the  Station  the  remains  of  his  once 
large  plantation  to  use  in  experimenting  with  treatment  for  the 
disease. 

The  plantation  at  one  time  consisted  of  25  acres  and  was  re- 
garded as  producing  one  of  the  most  paying  crops  of  the  farm ;  but 
through  the  ravages  of  anthracnose  the  acreage  was  yearly  reduced 
until  now  scarcely  three  acres  of  badly  infested  plants  remain. 
Seemingly  every  cane  was  diseased,  immense  scabs  and  blotches 
from  four  to  eight  inches  in  length  and  reaching  nearly  around  the 
cane  were  not  uncommon.  The  present  plantation,  consisting 
entirely  of  Gregg,  was  set  out  in  the  spring  of  1890 ;  it  comprises 
about  three  acres  of  gravelly  loam  situated  on  a  gentle  southern 
slope.    The  rows,  50  in  number,  run  north  and  south. 

Plan  of  the  Ezpesiment. 

Primarily  the  experiment  was  undertaken  to  see  if  the  disease 
could  be  successfully  combatted ;  secondarily,  different  solutions 
were  used  for  the  first  treatment,  so  that  a  comparison  might  be 
made  as  to  their  effectiveness  in  treating  the  disease. 

Knowing  that  a  remedy  for  any  fungus  disease  must  be  pre- 
ventive rather  than  a  cure,  and  that  fungi  begin  their  work  very 
early  in  the  spring,  it  was  planned  to  give  the  first  treatment 
before  the  leaf  buds  opened ;  at  this  time  strong  solutions  could 
be  used  as  there  would  be  no  foliage  to  be  injured ;  accordingly 
the  rows  were  treated  as  follows :  The  first  three  with  copper 
sulphate,  three  pounds  to  11  gallons  of  water;  the  next  three 
with  a  saturated  solution  of  iron  sulphate  in  water,  while  the  next 
three  were  reserved  for  checks.  This  plan  was  carried  on 
throughout  the  plantation,  except  the  last  two  rows,  making  in 
all  18  rows  treated  with  the  copper  sulphate,  15  rows  treated  with 
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the  iron  sulphate  and  15  untreated,  or  checkrows;  of  the  las. 
two  rows  one  was  treated  with  a  10  per  cent,  solution  of  sul- 
phuric acid  in  water,  the  other  with  10  per  cent,  of  sulphuric 
acid  added  to  a  saturated  solution  of  iron  sulphate.  After  the 
first  spraying,  all  treated  rows  were  sprayed  alike. 

Dates  of  Spbatino. 

The  first  spraying  was  made  April  18,  just  as  the  leaf  buds 
were  beginning  to  swell.  All  of  the  different  mixtures  were 
applied  on  the  same  day.  That  evening  a  heavy  rain  set  in 
which  lasted  three  days.  The  second  spraying  was  given  May  1. 
All  of  the  treated  rows  were  sprayed  alike  from  this  time  on 
with  Bordeaux  mixture,  using'one  pound  of  copper  sulphate  to  11 
gallons  of  the  mixture.  At  this  time  leaves  were  about  one- 
fourth  grown. 

The  next  treatment  was  made  May  16.  The  leaves  were  nearly 
full  grown,  while  the  largest  of  the  new  canes  were  about  eight 
inches  in  height.  The  work  of  the  fungus  on  the  new  canes  was 
now  noted  for  the  first  time ;  a  few  of  the  small  characteristic 
spots  were  seen  on  the  new  shoots  where  they  grew  close  to  a 
diseased  spot  on  an  old  cane.  Immediately  after  this  spraying 
was  given  the  severe  spring  rains  set  in  which  lasted  intermit- 
tently for  21  days. 

On  May  30  a  fourth  spraying  was  given.  It  was  found  that 
the  previous  spraying  had  seriously  injured  both  the  fruit  amd 
foliage. 

It  was  found  that  by  a  mistake  in  the  capacity  of  a  measure 
used  in  making  the  Bordeaux  mixture  for  the  third  spraying,  it 
had  been  made  much  stronger  than  was  intended .  The  injury  was 
probably  due  to  this  fact.  Raspberries  on  the  Station  plats  that 
were  given  similar  treatment  throughout  the  season,  except  that 
in  no  application  was  the  mixture  used  stronger  than  one  pound 
of  copper  sulphate  for  11  gallons  of  the  mixture,  were  not  injured 
by  the  spray.  Raspberry  foliage  was  not  found  to  be  particularly 
liable  to  injury  from  Bordeaux  mixture  at  this  strength  contrary 
to  the  experience  noted  in  Bulletin  No.  6  of  the  Ohio  Experi- 
ment Station,  1891,  p.  120.  However,  as  the  new  canes  are  the 
only  parts  of  the  plants  that  need  protection,  the  spray  should 
be  directed  toward  them  alone. 
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A  fifth  treatment  was  given  on  June  21.  The  diflference  in  the 
amount  of  disease  on  the  treated  and  untreated  rows  was  very 
noticeable  at  this  time.  Nearly  every  fruiting  stem  and  new 
jcane  on  the  unsprayed  plants  was  attacked  by  the  anthracnose 
while  on  the  sprayed  rows  the  appearance  of  the  disease  was 
much  less  noticeable. 

After  the  fruiting  season  was  over  the  old  canes,  contrary  to 
the  usual  practice,  were  removed  and  burned,  when  the  last  spray- 
ing for  the  season  was  given  on  August  9. 

The  plantation  was  visited  on  November  22  and  the  plants  of 
both  the  sprayed  and  unsprayed  rows  were  found  to  have  made  a 
very  vigorous  growth.  The  canes  in  the  treated  rows  were 
nearly  free  from  disease  while  those  that  were  not  sprayed  are  still 
very  badly  affected. 

The  same  line  of  treatment  will  be  carried  on  throughout  the 
season  of  1895.  The  conclusions  reached  at  that  time  will  be 
published,  together  with  details  of  the  experiment. 
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Observations  on  the  Application  of  Fungicides 
and  Insecticides. 


The  practice  of  spraying  has  passed  beyond  that  period  in  its 
development  when  it  was  looked  upon  as  an  experiraont.  Numer- 
ous results,  obtained  by  practical  men,  yearly  domonstrate  the 
fact  that  plant  diseases  and  insect  pes^s  can  bo  lieM  in  check  by 
its  means  and  that  with  a  <rreat  profit  to  the  ^^rower.  The 
unusual  weather  of  tho  year  180 1  bronijlit  about  conditions  that 
tended  to  make  even  the  most  skeptical  look  toward  spraying  for 
relief.  The  lon^  continuel  wet  weather  of  the  spring  was  par- 
ticularly favorable  to  the  growth  of  many  kinds  of  fungi.  This 
was  followed  by  the  prolonged  drouth  of  the  summer  which 
favored  the  development  of  countless  hordes  of  insect  pest?. 
Where  the  spraying  was  well  done  the  results  obtained  during  Iho 
past  season  have  given  tho  usual  satisfaction. 

Since  people  are  generdly  becoming  convinced  that  it  pays  to 
spray,  there  is  a  growing  demand  from  all  parts  of  tho  State  for 
information  concerninir  si)raying,  and  especially  in  regard  to 
spraying  appanitus.  To  meet  this  demand  the  following  pages 
are  devoted  to  a  discussion  c»f  some  of  tho  machinery  that  is  now 
being  offered  to  the  public  for  use  in  applying  insecticides  and 

fungicides. 

Paris  green  and  kerosf>ne  emulsion  still  remain  the  leading 
insecticides,  and  since  the  introduction  of  Uordeaux  mixture  about 
ten  years  ago,  no  fungicide  has  been  found  that  can  be  used  witii 
^qual  success  in  combating  such  a  variety  of  plant  diseases.  When 
first  brought  into  notice  IJordejtux  mixture  was  made  in  the  form 
of  a  thick  paste  and  applied  with  a  brush  ;  its  strength  and 
thickness  has  gradually  bt-en  reduced  till  to-day  we  have  the 
dilute  mixture  that  is  easily  applied  in  the  form  of  a  spray. 

The  use  of  Bordeaux  mixture  more  than  any  one  thing  has 
caused  rapid  advancement  to  be  made  in  the  methods  of  apply- 
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ing  fungicides  and  insecticides  in  recent  years.  The  knapsacks, 
force  pumps  and  power  spraying  machines,  with  their  nozzles  that 
throw  a  mist-like  spray,  form  a  striking  contrast  to  the  brush 
broom  and  sprinkling  pot  of  a  few  years  ago.  Still  further 
improvements  are  looked  for  in  the  near  future,  particularly  in  the 
way  of  power  machines  for  truck  crops ;  especially  for  plants  of 
a  low  spreading  habit,  such  as  potatoes  and  tomatoes,  a  device  is 
needed  that  will  pick  up  the  prostrate  vines,  so  that  nozzles  lowered 
near  to  the  ground  and  directed  upward  will  throw  the  spray  up 
through  the  vines ;  in  this  manner  it  is  thought  that  the  spray 
will  reach  ev^ery  part  of  the  plant,  which  it  can  not  do  with  the 
present  appliances  when  the  plants  are  large. 

For  poisoning  worms  that  feed  on  cabbage  no  liquid  has  as  yet 
been  found  that  gives  satisfaction.  The  surface  of  cabbage  leaves 
is  such  that  the  spray  will  not  stick  to  them,  but  collects  in  drops 
and  falls  to  the  ground.  The  old-fashioned  method  of  applying 
Paris  green  mixed  with  flour  or  plaster,  with  hand  sifters,  when 
well  done  is  very  effective.  Whether  any  of  the  machines  used 
for  this  purpose  will  do  the  same  work  as  thoroughly  and  as 
cheaply  is  as  yet  a  question . 

For  small  areas  of  vegetables  and  small  fruits,  for  small  vine- 
yards, and  for  vineyards  located  on  hillsides  where  power 
machines  can  not  be  used,  the  knapsack  sprayer  is  indispensable ; 
for  larger  fields,  vineyards  and  orchards  a  hand  force  pump 
mounted  on  a  barrel  and  fitted  with  the  necessary  hose  and 
nozzles,  answers  the  purpose  admirably;  but  for  the  extensive 
grower  of  potatoes  and  truck  crops  and  for  the  larger  vineyards 
some  form  of  a  power  sprayer  is  more  economical. 

In  making  a  selection  of  a  power  sprayer  one  must  be  ggvemed 
by  the  kind  and  extent  of  the  crops  to  be  sprayed  and  the  kind  of 
land  on  which  they  are  grown.  A  machine  that  will  do  good 
work  on  level  land  might  be  useless  on  hilly  land.  In  some 
localities  the  ground  remains  wet  for  a  number  of  days  after  a 
rain  so  that  it  would  be  impossible  to  use  a  heavy  machine  at  a 
time  when  a  spraying  might  be  most  needed.  Then,  again,  in  large 
fields  of  a  light  sandy  nature  the  work  would  probably  be  too 
hard  for  one  horse  to  perform.  Each  person  must  decide  for  him- 
self what  machine  is  best  adapted  to  bis  needs. 

In  treating  of  the  various  machines  for  spraying  truck  crops, 
only  those  will  be  mentioned  that  have  been  tried  by  this  Station  r 
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the  most  of  them  were  kindly  furnished  for  testing  by  the  manu- 
facturers, free  of  charge.  The  merits  and  demerits  of  each 
machine  will  be  pointed  out  as  they  appear  from  actual  use  in 
the  field.  A  few  of  the  vineyatd  and  orchard  spraying  machines 
and  apparatus  that  have  come  to  our  notice  as  having  special 
merit  will  also  be  described.  It  is  hoped  that  the  accompanying 
descriptions  and  illustrations  will  help  farmers,  gardeners  and 
fruit-growers  to  make  a  more  intelligent  selection  of  a  sprayer 
best  adapted  to  their  needs. 

Knapsack  Spbaybrs. 
Knapsack  sprayers  (see  figure  9),  as  the  name  indicates,  are 
machines  designed  to  be  carried  on  the  back.    These  are  manu- 
factured by  a  number  of  firms;  the  later  patterns  diflferfrom 


H      rio.  50.C 

Fio.  9.— The  Qarfleld  Knapnok  Si»rajer. 

each  other  only  in  small,  but  occasionally  very  essential  details. 
In  general,  knapsacks  consist  of  a  copper  tank,  holding  from 
three  to  five  gallons,  being  held  in  place  on  the  back  by  straps 
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over  the  shoulders.  They  are  famished  with  force  pomps  that 
have  a  large  air  chamber,  making  the  discharge  constant.  In 
the  later  patterns  the  pump  handle  is  so  arranged  that  it  can  be 
adjusted  to  work  over  either  shoulder,  so  that  the  pumping  may 
be  done  by  either  hand. 

In  purchasing  a  knapsack  care  should  be  taken  to  select  one  in 
which  the  discharge  pipe  enters  the  tank  at  the  top.  If  it  enters 
at  the  bottom  it  invariably  becomes  clogged  in  a  short  time  where 
heavy  mixtures  are  used,  so  that  it  is  a  constant  source  of  annoy- 
ance. If  the  valves  are  furnished  with  rubber  balls  they  should 
be  replaced  with  marbles  when  spraying  kerosene  emulsion,  as 
the  kerosene  causes  the  rubber  to  swell  so  that  it  clogs  the  orifice. 
When  furnished  with  a  Vermorel  nozzle  the  knapsack  is  a  very 
efELcient  sprayer.  They  can  be  obtained  of  most  dealers  in 
spraying  apparatus  at  a  price  ranging  from  $10  to  $15. 

PowKB  Spbatebs. 
The  Schanck  Sprayer. 
This  machine  is  manufactured  by  S.  Shangle  &  Son,  of 
Hightstown,  N.  J.  List  price,  $50.  For  illustration,  see  fig.  10. 
It  consists  of  a  light  barrel,  holding  45  gallons,  mounted  on  a 
one-horse  cart.  The  axle  turns  with  the  wheels,  and  by  a  cog- 
wheel arrangement  a  disk  is  made  to  revolve  rapidly  at  the  end 
of  a  short  shaft  projecting  from  the  center  a  short  distance  back 
of  the  machine.  The  disk  is  adjustable,  as  shown  in  the  cut^  so 
it  can  be  raised  and  lowered  as  may  be  required  on  account  of 
the  wind,  or  to  suit  the  height  of  the  plants.  It  is  made  of 
sheet-iron  nine  inches  in  diameter;  four  narrow  strips  of  the 
same  material,  fastened  at  right  angles  to  its  face,  divide  the 
disk  into  eight  equal  parts,  and  help  to  break  the  liquid  into 
spray.  Around  its  edge  is  a  rim  of  copper  gauze.  The  liquid  is 
conveyed  from  the  bottom  of  the  barrel  through  a  small  hose, 
which  terminates  opposite  the  face  of  the  disk  in  a  nozzle.  The 
nozzle  consists  of  a  brass  T,  punctured  with  six  small  holes.  The 
force  of  gravity  causes  the  liquid  to  flow  out  through  the  nozzle 
against  the  rapidly  revolving  disk,  where  it  is  thrown  outward 
by  centrifugal  force  through  the  gauze  in  the  form  of  spray. 
An  agitator  is  made  to  revolve  inside  the  barrel  by  means  of 
sprocket  wheels  attached  to  the  right  side  of  the  machine.    The 
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sprayer  is  easily  set  in  or  out  of  gear  from  the  driver's  seat  on 
the  barrel  by  a  lever  in  front,  while  with  a  lever  behind  the  bar- 
rel the  liquid  is  turned  off  or  on.  The  wheels  are  made  of  iron, 
strong  and  durable,  but  not  heavy,  and  are  adjustable,  so  that  the 
distance  between  them  can  be  varied  to  correspond  to  the  dis- 
tance between  the  rows.  As  it  is  not  furnished  with  a  pump 
there  is  scarcely  any  machinery  to  get  out  of  order,  and  the  time 
and  trouble  taken  to  strain  the  liquids  is  done  away  with  as  the 
comparatively  large  sized  holes  in  the  nozzle  renders  straining 
unnecessary. 


The  material,  however,  is  not  as  intelligently  applied  as  when 
forced  out  of  the  improved  nozzles.  More  liquid  is  wasted  and 
the  plants  are  not  as  evenly  sprayed  as  when  Yermorel  nozzles 
are  u$ed.  It  is  better  to  have  the  plants  well  covered  with  the 
fine  particles  of  spray  than  to  have  them  drenched,  as  disk 
machines  are  likely  to  do.  When  driving  with  the  wind  the 
driver  gets  well  covered  with  the  spray,  even  when  but  a  slight 
breeze  is  blowing ;  when  the  wind  comes  from  either  side  of  the 
machine  the  spray  is  blown  over,  drenching  the  rows  on  the 
opposite  side,  while  to  the  windward  the  outer  rows  get  no  spray 
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at  all.    Another  objection  is  found  in  the  manner  in  which  the 
suction  pipe  is  attached,  as  mentioned  in  the  following  paragraph. 
The  Schanck  is  a  light  and  durable  machine,  and  does  its  work 
as  well  as  any  of  this  style  of  sprayers  that  we  have  seen. 

The  Peppier  Sprayer. 

The  Peppier  sprayer  is  manufactured  by  Thomas  Peppier, 
Hightstown,  N.  J.  List  price,  $75.  For  illustration,  see  fig.  11. 
This  is  a  light  machine,  drawn  by  one  horse,  and  sprays  six  rows 
at  a  time.  A  45  gallon  barrel  is  mounted  on  a  cart.  The 
wheels  are  made  of  wood,  with  two  and  a  half  inch  tires ;  the 
axle  is  made  of  steel  and  turns  with  the  wheels.  A  single 
sprocket  wheel  fastened  on  the  axle  gives  motion  by  a  chain  to 
the  pump  and  the  agitator.  A  small  brass  rotary  pump  is  used ; 
the  suction  pipe  is  attached  directly  under  the  barrel,  a  decidedly 
objectionable  feature ;  it  has  been  our  experience  that  with  the 
best  of  agitators  the  sediment  in  Bordeaux  mixture  will  gradually 
settle  and  clog  any  pipe  so  attached ;  especially  is  this  liable  to 
be  the  case  should  the  machine  be  left  standing  even  for  a  short 
time  with  the  mixture  in  it.  However,  this  is  a  difficulty  easily 
overcome  in  this  and  other  force-pump  machines,  but  in  gravity 
machines,  such  as  the  Schanck,  this  manner  of  attachment  is 
necessary. 

The  agitator  consists  of  a  sort  of  wheel,  or  fan,  and  revolves 
continuously.  The  discharge  pipe  is  attached  to  the  top  of  the 
pump  and  leads  back  to  a  transverse  galvanized  iron  pipe,  to 
which  the  nozzles  are  attached  by  small  nipples.  As  before  stated, 
six  rows  are  sprayed  at  a  time,  one  nozzle  to  a  row ;  short  joints 
of  pipe  are  furnished,  so  that  the  distance  between  the  nozzles 
can  be  adjusted  as  may  be  desired  to  suit  rows  of  different  dis- 
tances apart.  By  a  combination  of  two  elbow-joints  the  portion 
of  the  pipe  that  projects  on  either  side  of  the  machine  can  be 
elevated  in  passing  an  obstruction,  turning  or  going  from  field 
to  field. 

By  turning  off  the  two  sprays  directly  in  the  rear  and  elevat- 
ing the  side  pipes  to  a  vertical  position,  the  machine  is  at  once 
transformed  into  a  vineyard  sprayer. 

Two  leads  of  hose,  intended  to  be  used  in  spraying  fruit  trees, 
are  furnished  with  each  machine,  but  this  feature  is  practical 
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only  where  fruit  is  grown  on  a  very  small  scale.  The  pump  is 
also  furnished  with  a  crank  so  that  it  may  be  operated  by  hand, 
but  the  cramped  space  in  which  the  handle  moves  makes  it  very 
hard  work,  and  consequently  this  feature  is  of  little  value. 

This  machiue  has  many  points  of  excellence  to  commend  it  to 
the  truck  gardeners  and  grape  growers ;  it  is  light,  handy  and 
durable,  and  has  the  least  machinery  to  get  out  of  order  of  any 
power  force-pump  sprayer  we  have  seen. 

The  New  Victor  Potato  Sprayer. 

The  New  Victor  Potato  Sprayer  is  manufactured  by  The  Field 
Force  Pump  Co.,  Lockport,  N.  Y.    See  fig.  12. 

This  is  a  two-horse  power  machine  designed  to  spray  five  rows 
at  a  time.  It  is  supported  by  two  wheels  as  in  the  one-horse 
sprayers.  The  wheels  are  wooden  with  three-inch  tires,  and  turn 
on  the  axle.  The  power  is  taken  from  both  wheels  by  means  of 
large  sprocket  wheels,  clamped  to  the  spokes;  these  are  con- 
nected by  chains  to  smaller  wheels  on  the  crank  shaft  which 
works  both  pump  and  agitator.  The  tank  stands  upright  and 
holds  70  gallons ;  the  pump,  which  is  placed  on  top  of  the  tank, 
is  a  double  cylinder  brass  pump,  with  brass  valves,  strong  and 
powerful.  It  is  furnished  with  a  back  pressure  safety  valve, 
which  prevents  undue  straining  of  the  hose. 

A  pump  handle  is  furnished  with  each  sprayer  that  is  easily 
attached,  so  that  the  machine  can  be  worked  by]  hand  when 
required.  The  suction  pipe  enters  the  barrel  at  the  top ;  the  dis- 
charge pipe  leads  back  to  a  transverse  pipe  to  which  the  nozzles 
are  attached ;  the  transverse  pipe  is  made  in  sections  and  a  nozzle  is 
attached  at  each  joint,  so  by  using  sections  of  pipe  of  different 
lengths  the  nozzles  can  be  adjusted  to  spray  rows  of  diflferent  dis- 
tances apart.  Ordinary  iron  gas  pipe  is  used,  as  it  is  thought  to 
be  cheaper  to  replace  it  as  it  rusts  out  than  to  have  it  made  of 
brass.  The  nozzles  are  attached  to  short  lengths  of  hose  so  that 
they  are,  in  a  measure,  adjustable,  as  they  may  rest  on  the  sup- 
port as  shown  in  the  cut,  or  may  be  thrust  under  it  and  thus  get 
oloser  to  the  plants  if  desired.  The  part  of  the  support  that  pro- 
jects on  either  side  of  the  machine  is  furnished  with  a  hinge  so 
as  to  fold  over,  while  the  corresponding  part  of  the  pipe  is 
un jointed  in  passing  from  field  to  field. 
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The  agitator,  which  is  one  of  the  important  parts  of  any  sprayer, 
is  the  weakest  point  in  this  machine.  It  consists  of  a  small  blade 
or  paddle  on  the  end  of  a  shaft,  suspended  from  the  top  of  the 
tank.  By  means  of  cog-wheels  it  is  made  to  revolve  half  way 
around,  then  reverse.  This  is  not  sufficient  to  do  the- best  work. 
Bordeaux  mixture  can  not  be  too  thoroughly  agitated.  Another 
disadvantage  is  that  there  is  no  way  of  oiling  the  main  wheels 
except  by  removing  them.  In  order  to  do  this  the  endless 
chain  must  be  taken  off,  which  necessitates  the  removal  of  the 
sprocket  wheels  on  the  crank-shaft.  Taken  altogether,  this  is 
quite  a  laborious  task. 

From  the  driver's  seat,  in  the  rear,  the  workings  of  the  machine 
can  easily  be  watched  and  controlled. 

The  pipes  can  be  quickly  adjusted  so  as  to  form  a  vineyard 
sprayer,  as  shown  in  figure  18.  Four  Yermorels  are  used,  two  on 
each  side,  one  above  the  other  and  about  twenty  inches  apart,  so 
that  on  level  ground  the  foliage  is  nearly  all  in  range  of  the 
spray.  Double  elbow  joints  are  provided,  so  that  the  nozzle  can 
be  turned  at  any  angle. 

When  it  is  desired  to  spray  orchards  the  pump-handle  is  easily 
attached ;  then,  with  two  leads  of  hose  supplied  with  bamboo 
extensions,  very  good  work  can  be  done. 

The  size  of  the  tank  makes  this  sprayer  especially  desirable 
for  the  extensive  potato  grower,  and  in  this  capacity  does  the 
work  as  well  as  any  potato  sprayer  now  on  the  market.  It  is 
well  built,  strong  and  powerful.  Furnished  with  Yermorel  noz- 
zles it  is  listed  at  $70. 

The  Columbus  Sprayer. 

The  Columbus  Sprayer,  manufactured  by  W.  H.  Millspaugh, 
Branchport,  N.  T.    List  price,  $60.    See  fig.  14. 

This  machine  is  designed  for  spraying  vineyards  situated  on 
rough  ground,  and  especially  those  located  on  steep  hillsides.  It 
is  a  very  compact  sprayer,  drawn  by  one  horse  and  requires  but 
a  short  space  in  which  to  turn.  The  barrel  is  swung  between  the 
wheels  by  having  short  pieces  of  axle,  on  which  the  wheels  turn, 
bolted  to  either  side  of  it.  The  wheels  are  low,  thus  bringing 
the  barrel  close  to  the  ground,  which  prevents  the  machine  from 
tipping  over  when  working  on  steep  places. 
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Swung  in  this  manner  the  barrel  can  be  tilted  while  in  motion, 
thus  taking  the  weight  off  of  the  horse  and  preventing  waste  of 
material  when  going  down  hill.  The  priacipal  claim  of  merit  by 
the  manufacturer  is  for  the  cart  and  its  combination,  as  any 
pump  can  be  used.  It  is  furnished  with  one  of  the  best  all 
bronze,  single  rotary  pumps,  placed  on  a  frame-work  above  the 
barrel.  The  power  is  taken  from  the  left  wheel  by  means  of  a 
chain  and  sprocket  wheels.  A  large  air  chamber  is  provided  so 
that  quite  a  pause  may  be  made  without  stopping  the  flow  of 
spray.    It  is  furnished  with  a  safety  valve  which  prevents  any 


7iO.  14— Tbe  Oolumbiit  Spr»y«r. 

strain  on  the  hose  when  light  work  is  being  done.  The  pump 
may  be  operated  with  a  hand  crank  by  throwing  the  machine  out 
of  gear.  An  attachment  for  holding  the  nozzles  is  supplied  when 
desired,  but  when  spraying  on  uneven  ground  the  work  can  not 
be  economically  done  unless  the  nozzles  are  held  in  the  hand 
and  the  spray  directed  where  needed.  Two  leads  of  hose  ten  feet 
long  are  furnished  for  this  purpose.  On  the  end  of  each  hose  is 
a  three-eighths  inch  brass  tube  about  eighteen  inches  long;  at 
each  end  is  placed  a  Yermorel  nozzle.  With  the  four  nozzles 
two  men  will  cover  a  large  area  of  vines  in  a  day. 

For  spraying  vineyards  on  steep  hillsides  this  is  the  best  power 
sprayer  we  have  seen. 
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PowDKB  Machines. 
The  Leggett  Powder  Gun, 
The  Leggett's  Paris  Green  or  Dry  Powder  Gun,  manufactured 
by  Leggett  &  Brother,  301  Pearl  street,  New  York.  List  price, 
$7.  See  fig.  16.  This  is  a  small  hand  machine  for  the  applica- 
tion of  insecticides  in  the  dry  form  to  small  fruits  and  vegetables, 
such  as  hellebore  to  currants,  or  Paris  green  to  potatoes.  It  is 
also  useful  in  the  greenhouse  in  applying  tobacco  dust  and  sul- 
phur. 


Fig.  16— The  Leggett  Powder  Qua. 

It  consists  of  a  reservoir  and  an  inclosed  fan  operated  by  a 
crank,  which  blows  the  powder  out  through  a  tube.  The 
reservoir  holds  about  a  quart  of  powder;  in  the  bottom  of  it  are 
three  holes  through  which  the  powder  drops  into  the  tube  below. 
These  openings  are  adjustable,  so  that  the  amount  to  be  applied 
can  be  regulated  as  may  be  desired.  It  is  supplied  with  a  num- 
ber of  nozzles  and  tubes  intended  to  meet  the  needs  of  various 
conditions.  The  gun  is  supported  by  a  strap  around  the  neck 
and  another  around  the  waist.  It  is  made  principally  of  tin ; 
without  tubes  it  is  twenty-seven  inches  long  and  weighs  five 
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pounds.    The  even  distribution  of  the  powder  and  the  amount  of 
material  wasted  depends  on  the  skill  of  the  operator. 

The  manufacturers  recommend  applying  Paris  green  to  potatoes 
in  the  pure  form ;  in  this  manner  it  is  claimed  that  a  pound  of 
the  poison  will  treat  an  acre.  While  more  material  is  used  than 
in  a  spray,  it  requires  less  labor  to  apply.  It  does  the  best  work 
when  the  wind  is  not  blowing,  and  the  powder  will  stick  to  the 
plants  better  if  applied  in  the  morning  while  the  dew  is  on  them. 
For  special  purposes  the  gun  is  very  satisfactory,  but  for  general 
purposes  some  form  of  a  spray  is  better.  Most  fungicides  can  not 
be  applied  in  the  dry  form,  but  may  be  combined  with  insecticides 
in  the  spray ;  therefore  it  will  be  found  more  economical  to  invest 
in  a  machine  that  will  apply  at  the  same  time  a  remedy  for  both 
insects  and  fungus  diseases.  Spray  will  stick  to  the  plants 
much  longer  than  the  powder  and  may  be  applied  at  any  time  of 
day  regardless  of  dew  and  wind. 

The  Comet  Powder  Gun. 
The  Comet  Powder  Gun,  manufactured  by  the  Comet  Manufac- 
turing Company,  New  Haven,  Conn.,  differs  from  the  Leggett  in 
that  the  powder  is  put  in  a  revolving  reservoir.  The  whirling 
motion  throws  the  powder  out  of  small  adjustable  openings, 
where  it  is  caught  by  the  air  current  from  the  fan  and  is  blown 
out  of  the  tube  in  a  continuous  stream.  This  gun  is  somewhat 
larger  and  heavier  than  the  Leggett  and  of  about  the  same  ca- 
pacity. It  does  good  work  and  may  be  used  for  all  purposes 
for  which  the  Leggett  is  used. 

Spangler'd  Paris  Green  and  Fertilizer  Distributor. 

Spangler's  Paris  Green  and  Fertilizer  Distributor  is  manufac- 
tured by  J.  W.  Spangler,  York,  Penn.  List  pricQ,  $20.  See  fig. 
16.  This  is  a  machine  that  applies  l^aris  green  in  the  dry 
form,  or  when  desired,  it  may  be  used  for  broadcasting  fertilizers. 

It  consists  of  two  hoppers  for  holding  the  poison  or  fertilizer, 
mounted  on  a  light  steel  frame.  The  wheels  are  arranged  to 
track  each  other  like  a  bicycle.  Two  swinging  legs  prevent  the 
machine  from  toppling  over  when  not  in  motion.  It  is  drawn  by 
one  horse  and  guided  by  the  driver  with  handles  similar  to  a 
cultivator.  The  hoppers  may  be  moved  up  or  down  on  the 
framework  to  suit  plants  of  different  heights,  and  with  a  lever 
88 


Digitized  by 


Google 


693 


RkPOST  of  THB  HosnOULTUBIBT  OF  THB 


the  driver  can  move  the  hoppers  out  or  in,  as  may  be  required, 
while  the  machine  is  in  motion.  Adjustable  slides  in  the  bottom 
of  the  hoppers  permit  the  material  to  fall  on  rapidly  revolving 
disks,  so  that  it  is  distributed  equally  in  all  directions. 


Fio.  16.— The  Spangler  Parlg  Orem  And  FertUiier  Diitriboter. 

This  machine  does  fairly  good  work  on  still  days.  When 
applying  poison  to  plants  a  funnel-shaped  fender  is  clamped 
around  the  disks,  thus  preventing  undue  waste  of  material. 
Disks  of  different  sizes,  as  shown  at  the  bottom  of  the  cut,  are 
furnished,  so  that  in  applying  fertilizers  it  is  claimed  to  distribute 
over  a  space  varying  from  four  inches  to  six  or  eight  feet  in 
width. 

A  nOMK-MADB   ObCQASD    SpBATEB. 

One  of  the  best  spraying  outfits  for  extensive  orchards  that  we 
have  seen  consists  of  a  tank  or  cask,  holding  from  150  to  200 
gallons  placed  on  a  wagon  in  an  upright  position  as  shown  in 
Plate  y.  (See  page  701.)  A  sprocket  wheel  clamped  to  the 
spokes  of  one  of  the  rear  wheels  of  the  wagon  gives  motion  to  the 
agitator.  The  hand  force  pump  —  in  this  case  a  CaswellNo.  2— 
is  bolted  to  the  wagon  frame  in  front  of  the  tank.  The  suction 
pipe  enters  the  tank  from  the  top,  as  it  should.  Two  leads  of 
hose  are  used ;  at  the  end  of  each  hose  is  a  metal  Y,  the  ends  of 
which  are  about  18  inches  apart  and  are  furnished  with  Yermorel 
nozzles. 

When  spraying  small  trees,  such  as  plums  and  cherries,  that 
have  been  kept  well  headed  in,  one  side  of  one  row  is  sprayed  at 
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a  time.  The  wagon  is  kept  slowly  moving;  the  driver  directs  the 
spray  from  his  two  nozzles  at  the  lower  branches,  while  a  man 
in  the  rear  standing  on  a  platform  is  able  to  reach  the  upper 
part  of  the  tree.  A  third  man  is  required  to  work  the  pump. 
In  spraying  larger  trees  it  is,  of  course,  necessary  to  stop  at  each 
tree,  and  the  hose  should  be  provided  with  bamboo  extensions. 

An  outfit  like  the  above  is  easily  and  cheaply  rigged  up  and 
will  be  found  to  be  more  satisfactory  for  this  work  than  the 
expensive  power  machines. 

Pumps. 

For  the  ordinary  orchardist  some  form  of  a  hand  force  pump 
mounted  on  a  tank  or  barrel  drawn  in  a  wagon  serves  his  pur- 
pose best.  The  pumps  for  spraying  copper  compounds  should  be 
made  of  brass  or  be  brass  lined,  otherwise  they  soon  become  cor- 
roded. They  should  have  a  double  discharge,  as  two  leads  of 
hose  are  usually  needed.  Many  good  pumps  are  on  the  market^ 
and  it  would  be  difficult  to  say  which  is  best. 

For  convenience  of  discussion,  pumps  that  are  used  in  spraying 
may  be  divided  into  suction,  displacement,  rotary  and  semi-rotary 
pumps. 

In  suction  pumps  the  piston  head  is  commonly  packed  with 
commercial  packing,  which  needs  to  be  frequently  replaced. 
As  the  packing  begins  to  wear,  the  gritty  particles  of  the  spray 
mixture  work  into  it,  causing  it  to  become  stiff  and  harsh.  Care 
should  be  taken  to  change  it  before  it  gets  in  this  condition. 
If  allowed  to  remain,  the  cap  must  be  screwed  down  tightly 
to  prevent  leaking,  which  causes  the  pump  to  work  hard,  while 
the  gritty  plunger  cuts  the  cylinder  and  soon  wears  it  oat.  If 
the  valves  are  rubber  balls  they  should  be  replaced  with  marbles 
when  spraying  kerosene  emulsion,  as  the  kerosene  causes  the 
rubber  to  swell  so  that  the  balls  can  not  move.  This  style  of 
pump  does  good  work  when  properly  taken  care  of.  The  piston 
and  valves  are  hard  to  get  at,  and  it  is  a  question  whether  the 
time  necessary  to  keep  them  in  order  will  offset  the  higher  price 
that  must  be  paid  for  a  pump  in  which  this  constant  attention  is 
not  necessary. 

In  displacement  pumps  the  plunger  displaces  its  own  volume  of 
liquid.  In  the  later  patterns  the  valves  are  on  the  outside  and 
can  be  gotten  at  by  simply  unscrewing  the  cap,  without  taking 
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the  pump  apart.  These  pumps  work  somewhat  harder  than  the 
common  suction  pump.  The  Caswell,  Ko.  2  (see  fig.  17),  manu- 
factured by  the  Caswell  Sprayer  Co.,  Sandusky,  O.,  is  a  type 
of  this  style  of  pumps.  It  gave  good  satisfaction  at  this  Station 
the  past  year.  The  pump  handle  is  so  arranged  that  the  weight 
of  the  body  can  be  thrown  on  both  forward  and  backward  strokes^ 
which  makes  the  labor  much  easier  thran  when  the  motion  of  the 
arms  alone  can  be  used. 

•  Rotary  pumps  are  used  principally  on  power  machines.  They 
are  very  compact  and  require  but  little  room,  and  the  awkward 
motion  of  the  crank  and  crank  shaft  is  done  away  with.  Another 
great  advantage  they  have  over  plunger  pumps  is  that  they 
require  no  packing  whatever.  When  used  for  hand  pumps  they 
are  worked  with  a  crank.  They  are  very  satisfactory  as  long  as 
the  adjustments  fit  closely,  but  the  parts  soon  wear,  no  matter 
what  they  are  made  of. 
A  semi-rotary  pump  consists  of  a  cylinder  in  which  is  a  closely 


Fia.  Itt—  iiid  iiouid  Clock  l:*ump. 

fitting,  double  wing,  oscillating  piston,  with  a  brass  valve  on  each 
wing.    The  piston  is  operated  by  means  of  a  lever,  which  may  be 
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worked  from  either  a  horizontal  or  vertical  position.  Like  the 
rotary  pnmps,  no  packinjj  is  used,  and  they  are  open  to  the 
same  objections.  They  do  excellent  work,  while  the  adjust- 
ments fit  closely,  but  they  are  soon  worn  out.  When  purchasiug 
either  a  rotary  or  semi-rotary  pump,  only  those  should  be 
selected  that  are  made  entirely  of  brass.  In  those  that  are 
advertised  as  having  brass  working  parts,  the  cylinder  is  made 
of  cast  iron,  which  will  soon  rust,  causing  the  working  parts 
to  wear  out  rapidly.  The  "Clock"  semi-rotary  pump,  illus- 
trated in  figure  18,  manufactured  by  the  Gould's  Manufacturing 
Co.,  Seneca  Falls,  N.  Y.,  was  used  with  satisfactory  results  at  this 
Station  during  the  past  season. 

Agitators. 

In  applying  either  Bordeaux  mixture  or  Paris  green  it  is  very 
necessary  that  the  liquid  be  thoroughly  stirred  in  order  to  insure 
uniform  strength  in  the  application,  otherwise  the  copper  com- 
pounds and  Paris  green  will  settle  to  the  bottom  of  the  tank. 
Experience  has  shown  that  ajfitating  by  means  of  a  hose  return- 
ing a  stream  to  the  bottom  of  the  tank  is  unsatisfactory.  A. 
wooden  dash  or  paddle  may  be  usually  fitted  to  the  pump  some- 
thing after  the  manner  shown  in  Plate  V,  so  that  with  every  stroke 
of  the  pump  it  may  stir  the  mixture.  When  necessary,  as  for 
instance  after  the  tank  has  been  standing  still  for  a  few  minutes 
this  agitator  may  be  supplemented  by  stirring  the  mixture  thor- 
oughly with  a  stick. 

The  agitator  is  found  to  be  one  of  the  weak  points  in  most 
power  sprayers  now  on  the  market.  In  testing  sprayers  the  past 
season  particular  attention  was  given  to  the  various  stirring  de- 
vices, and  in  nearly  every  case  they  were  found  to  be  unsatisfac- 
tory. The  best  agitator  that  we  have  seen  was  a  home-made 
affair,  simple  in  c  instruction,  but  doing  very  effectual  work.  The 
illustration  in  Plate  Y  explains  itself.  The  tank  is  placed  in  an 
upright  positron.  A  crank-shaft  with  a  fairly  long  stroke  causes 
an  up  and  down  churning  moiion  of  the  agitator.  This  is  geared 
so  as  t  •  run  whenever  the  wagon  is  in  motion,  thus  keeping  the 
liquid  in  a  constant  state  of  violent  agitation. 

Nuzzles. 
In  recent  years  many  good  nozzles  for  applying  fungicides  ar  d 
insecticides  have  been  devised,  but  it  is  generaly  conceded  that, 
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for  the  application  of  Bordeaux  mixture,  nothing  has  yet  be^i 
found  that  equals  the  YermoreL  Various  forms  of  this  nozzle 
are  on  the  market,  some  of  vv^hich  have  no  joint  between  the 
nozzle  chamber  and  the  elbow.  Occasionally  some  obstruction 
lodges  between  the  elbow  and  the  nozzle  chamber,  and,  therefore, 
it  is  better  to  select  those  forms  of  the  Vermorel  which  have  a 
joint  at  this  place,  so  that  the  part  containing  the  nozzle  cham- 
ber may  be  easily  separated  from  the  rest  of  the  nozzle  and  any 
obstruction  removed. 

There  is  great  difference  in  the  sprays  thrown  by  Vermorels  of 
different  patterns.  The  size  of  the  orifice,  the  form  of  the  bevel 
around  it,  and  whether  it  is  cut  on  the  inside  or  outside  of  the 
cap,  seems  to  have  a  great  influence  on  the  character  of  the  spray. 
Nozzles  that  give  the  widest  spread  to  the  spray  as  soon  as  it 
Itoves  the  orifice,  throw  the  finest  spray,  and  are  preferable  for 
most  kinds  of  work.  Occasionally  Vermorels  will  be  found  that 
are  not  satisfactory.  A  change  of  caps  will  often  improve  theno^ 
and  they  should  not  be  thrown  aside  as  worthless  untQ  this  has 
been  tried.  These  nozzles  are  not  patented,  so  may  be  manufac- 
tured by  any  one.  The  style  illustrated  in  Plate  VI  has  given 
the  best  satisfaction  at  this  Station. 

The  Vermorel  nozzle  is  capable  of  giving  an  exceedingly  fine 
spray,  which  is  most  desirable,  but  it  can  throw  the  spray  but  a 
few  feet  beyond  the  nozzle.  Its  best  work  is  probably  done  at  a 
distance  of  from  two  to  four  feet  from  the  nozzle's  orifice.  Some 
manufacturers  have  endeavored  to  make  a  Vermorel  that  would 
throw  the  spray  to  a  greater  distance ;  in  this  they  have  been 
only  partially  successful,  and  always  at  the  expense  of  the  fine- 
ness of  the  spray.  It  is  readily  seen  that  in  treating  very  large 
trees  this  nozzle  must  in  some  way  be  lifted  into  the  branches. 
To  meet  this  want  the  ^^  bamboo  extension"  was  devised. 

Bamboo  Extension. 

The  bamboo  extension  has  been  in  use  for  several  years  in 
spraying  orchards.  It  consists  of  a  three-eighths  inch  brass  tube 
inside  of  a  bamboo  pole.  To  the  lower  end  is  attached  a  coupling 
b  (  means  of  which  it  is  joined  to  the  discharge  hose  of  the^ump. 
A  stop-cock  at  this  end  permits  the  operator  to  shut  off  the  spray 
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readily  whenever  he  chooses  to  do  so.  To  the  other  extremity 
of  the  bamboo  extension  the  nozzle  is  attached.  The  extensions 
are  usually  from  six  to  eight  feet  long  so  that  when  the  operator 
stands  in  a  wagon  he  can  with  the  Yermorel  nozzle  satisfactorily 
spray  branches  from  15  to  20  feet  from  the  ground. 

Instead  of  the  bamboo,  three-eighths  inch  gas  pipe  with  a 
nozzle  and  the  proper  couplings  may  be  used,  or  the  hose  may  be 
fastened  to  a  pole  and  thus  the  nozzle  can  be  lifted  up  among  the 
branches  of  tall  trees,  but  where  large  orchards  are  to  be  treated 
it  is  best  to  use  the  bamboo  extensions.  Spraying  is  hard  work 
even  with  the  best  of  appliances  and  the  use  of  clumsy  apparatus 
will  not  be  economical  in  large  orchards. 

SUMMAEY. 

1.  Spraying  pays  when  intelligently  done. 

2.  Great  improvements  have  been  made  in  spraying  machinery 
in  recent  years,  but  better  machines  are  needed. 

3.  For  potatoes  and  tomatoes  a  nozzle  is  needed  that  can  be 
lowered  between  the  rows  and  directed  so  as  to  spray  up  through 
the  vines. 

4.  The  knapsack  sprayer  is  almost  indispensable. 

5.  For  extensive  growers  a  sprayer  of  large  capacity  is 
necessary. 

6.  Pumps  used  for  spraying  should  either  be  made  entirely  of 
brass  or  be  brass  lined. 

7.  In  pumps  that  have  a  packed  piston-head  the  packing  should 
be  frequently  changed. 

8.  Hand-pumps  should  be  constructed  so  as  to  admit  of  the  use 
of  the  weight  of  the  body  on  the  handle  when  working  them. 

9.  Eotary  and  semi-rotary  pumps  do  good  work  while  in  repair. 

10.  In  any  sprayer  the  suction-pipe  should  enter  the  tank  at 
the  top. 

11.  Spray  is  more  intelligently  applied  with  Vermorel  nozzles 
than  with  disk  machines. 

12.  The  form  of  Vermorel  nozzle  illustrated  in  Plate  VI  does 
the  best  work. 

13.  The  agitator  is  one  of  the  most  important  parts  of  a  sprayer, 
but  as  usually  made  is  very  unsatisfactory. 

1 1.  The  best  form  of  agitators  work  up  and  down  in  an  upright 
tank  like  a  chum-dash. 
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15.  Power  machines  are  not  practical  for  spraying  orchards. 

16.  In  spraying  large  trees  bamboo  extensions  should  be  used. 
1^.  Each  person  should  select  a  sprayer  that  is  suited  to  his 

particular  needs. 

18.  The  same  sprayer  should  not  be  expected  to  do  all  kinds  of 
work  with  equal  satisfaction. 

19.  No  liquid  has  as  yet  been  found  that  is  satisfactory  for 
killing  insects  that  feed  on  cabbage. 

20.  Hand  Paris  green  sifters  are  effective  for  poisoning  worms 
(larvae)  that  feed  on  cabbage. 

21.  Poison  in  the  dry  form  is  best  to  use  against  some  insects. 
For  applying  this  and  for  distributing  sulphur  and  tobacco  dust  in 
greenhouses  the  powder  guns  are  useful. 

BOBDBAUX  MlXTUBS. 

Bordeaux  mixture  is  made  by  dissolving  four  pounds  of  pulver 
ized  copper  sulphate  in  from  half  to  two-thirds  of  a  barrel  of  cold 
water.  The  necessary  amount  of  fresh  slaked  lime  is  then  poured 
into  the  barrel  in  the  form  of  a  thin  whitewash  and  the  whole 
mixture  diluted  to  45  gallons.  The  copper  sulphate  will  dis- 
solve more  readily  if  it  is  suspended  near  the  upper  surface  of  the 
water.  A  basket  or  coarse  sacking  may  conveniently  be  used  for 
this  purpose.  If  the  solution  is  wanted  at  once  hot  water  may  be 
used  to  dissolve  the  copper  sulphate  since  it  dissolves  more  quickly 
in  hot  water  than  in  cold.  It  should  never  be  dissolved  in  iron 
vessels.  This  formula  is  best  for  general  use,  but  for  potatoes  the 
mixture  should  be  stronger,  using  one  pound  of  copper  sulphate 
to  make  seven  gallons  of  the  mixture. 

Weighing  and  Straining  the  Lime. 

When  the  mixture  is  used  in  power  spraying  machines  vrith  sta- 
tionary nozzles  it  should  be  run  through  a  sieve  so  as  to  take  out 
all  particles  that  might  clog  the  nozzles.  When  hand  pumps  are 
used  straining  will  not  be  necessary  if  care  is  used,  in  pouring  the 
lime. 

The  amount  of  lime  necessary  to  form  the  Bordeaux  mixture 
was  formerly  determined  by  weighing,  using  two-thirds  as  much 
lime  as  copper  sulphate,  but  by  means  of  the  |*otassium  ferro- 
cyanide  test  the  necessity  of  weighing  the  lime  is  now  obviated. 
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Potassium  Ferrocyanide  Test. 

Pour  the  lime  into  the  copper  sulphate  solution,  stir  the  mix- 
ture thoroughly  and  then  add  a  drop  of  the  potassium  ferro- 
cyanide. If  enough  lime  has  been  added  the  drop  will  not  change 
color  when  it  strikes  the  mixture,  otherwise  it  will  immediately 
change  to  a  dark  reddish  brown  color.  More  lime  must  then  be 
added  till  the  potassium  ferrocyanide  does  not  change  color 
when  dropped  into  the  mixture.  A  little  more  lime  should  be 
added  after  this  test  shows  no  color,  as  it  sometimes  happens  if 
the  mixture  has  not  been  thoroughly  stirred,  that  some  of  the 
copper  sulphate  in  the  bottom  of  the  barrel  has  not  yet  been 
precipitated,  while  at  the  surface  the  mixture  shows  no  color 
when  the  test  is  applied ;  so  it  occasionally  happens  that  after 
the  mixture  has  been  standing  a  few  minutes  the  potassium  ferro- 
cyanide will  again  give  the  dark  color,  showing  that  not  enough 
lime  had  been  used. 

The  potassium  ferrocyanide,  also  known  as  the  yeUow  prussi- 
ate  of  potash,  is  a  poisonous  substance.  It  is  a  yellow  salt  which 
readily  dissolves  in  water  and  a  solution  may  conveniently  be 
kept  on  hand  in  a  small  bottle.  The  commercial  form  of  the  pot- 
assium ferrocyanide  may  be  used.  A  few  cents  should  purchase 
enough  to  last  through  the  season. 

Excess  of  Lime. 

It  is  important  that  enough  lime  be  added,  otherwise  the  mix- 
ture may  injure  the  foliage,  while  an  excess  of  lime  will  not  harm 
the  foliage. 

Ebbosenb  Emulsion. 

Kerosene  emulsion  is  made  by  dissolving  one-half  pound  of 
common  soap  or  whale  oil  soap  in  one  gallon  of  soft  water.  Hetf  t 
the  mixture  and  when  boiling  hot  remove  it  from  near  the  fire 
and  add  it  to  two  gallons  of  kerosene.  The  whole  is  now  thor- 
oughly mixed  by  pumping  continuously  through  a  small  force 
pump  for  about  five  minutes.  Mix  until  the  ingredients  form  a 
creamy  mass  that  becomes  thick  when  cool  and  from  which  the 
oil  does  not  separate.  When  using  on  foliage  dilute  with  from 
10  to  15  parts  of  water ;  when  used  as  a  winter  treatment  it  may 
89 
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be  applied  as  strong  as  one  part  of  the  mixture  to  four  parts 
of  water.  This  emulsion  is  used  to  Idll  insects  that  have 
sucking  mouth  parts  ;  it  is  not  a  poison  but  kills  by 
contact. 

When  applying  the  mixture  with  pumps  that  have  rubber  balls 
for  valves,  it  must  not  be  forgotten  to  replace  the  balls  with 
marbles. 

Fabis  Gbebn. 

Paris  green  is  used  to  poison  insects  that  have  biting  mouth  parts. 
It  mav  be  applied  either  in  the  dry  form  or  in  a  spray.  When 
the  spray  is  used  the  Paris  green  may  be  combined  with  Bor- 
deaux mixture,  or  it  may  be  applied,  mixed  with  water.  In  either 
case  the  same  amount  of  poison  is  used.  For  pomaceous  fruits 
bne  pound  of  Paris  green  to  150  or  200  gallons  is  commonly  used. 
For  stone  fruits  the  mixture  should  be  weaker,  using  one  pound 
of  Paris  green  to  250  or  300  gallons.  When  used  with  water,  two 
pounds  of  fresh  slaked  lime  must  be  added  for  each  pound  of 
Paris  green,  to  prevent  injury  to  the  foliage. 
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INTRODUCTION 


Squashes,  melons  and  cucumbers  are  grown  to  a  considerable 
extent  in  all  sections  of  the  State,  especially  on  Long  Island  and 
in  the  vicinity  of  New  York  city,  where  they  form  very  import- 
ant crops.  The  insect  enemies  of  these  crops  are  numerous  and 
destructive,  and  in  recent  years  especially  growers  have  been  seri- 
ously embarrassed  by  them. 

Asparagus,  also,  is  a  crop  of  much  importance  throughout  the 
State,  and  especially  in  the  localities  above  mentioned.  The 
asparagus  beetle  is  one  of  the  chief  enemies  of  this  vegetable  and, 
although  it  has  been  known  and  dreaded  in  the  southeastern 
portion  of  the  State  for  many  years  past,  but  comparatively  lit- 
tle success  has  yet  attended  the  many  efforts  of  careful  growers 
in  these  localities  to  subdue  it. 

Owing  to  the  fact  that  the  entomological  work  on  Long  Island 
was  undertaken  very  late  in  the  season  (July  23)  and  because  of 
unavoidable  hindrances  to  its  active  prosecution,  it  has  not  been 
possible  to  make  a  thorough  investigation  of  the  work  and  habits 
of  these  insects  as  they  occur  on  the  island.  But  inasmuch  as 
these  insects  are  not  new  to  science,  and  because  of  the  demand 
for  a  popular  report  concerning  the  best  preventive  methods  and 
remedies  for  them  now  known,  the  following  accounts  of  their 
life-histories  and  suggestions  as  to  remedial  measures  have  been 
collated. 

The  following  pages  contain  brief  accounts  of  the  life-histories 
and  habits  of  some  of  the  most  important  insect  enemies  of  the 
crops  above  mentioned,  together  with  suggestions  and  recom- 
mendations as  to  the  best  methods  of  controlling  these  pests. 
Under  the  circumstances  some  of  the  remarks  as  to  remedial 
measures  can  only  be  suggestive  rather  than  conclusive. 
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The  Station  will  be  glad  to  [hear  at  any  time  from  those  who 
wish  aid  or  information,  and  it  is^especially  desired  that  all  insect 
outbreaks  of  a  serious  nature  be  reported  at  once,  and,  when 
possible,  the  report  accompanied  by  specimens  of  the  insects  ajid 
injured  plants.  When  insects  are  to^be  sent  by  mail,  they  should 
be  put  in  a  strong,  securely  fastened  box.  An  ordinary  baking 
powder  can,  the  cover  of  which  has  been  perforated  with  small 
holes,[makes  a  good  mailing  case.  Letters  and  specimens  should 
be  addressed  to  Dr.  Peter  X)ollier,'Geneva,  N.  Y. 
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I.  Some  Insects  Injurious  to  Squash,  Melon 
and  Cucumber  Vines. 


THB   8QUASH-BUa. 

{Anasa  tristis^  De  Geer.) 

The  squash-bug  is  probably  very  well  known  to  most  Long 
Island  farmers,  as  it  has  been  unusually  abundant  on  all  parts  of 
the  island  for  several  years  past,  and  especially  during  the  past 
reason.  Indeed,  it  is  safe  to  say  that  this  insect  is  known  to 
^almost  every  one,  for  it  may  be  found  at  any  time  of  the  year, 
either  sucking  the  sap  from  the  vines  in  the  garden  or  hidden 
away  during  the  winter  months  under  some  board  or  in  the  wood 
pile  or  beneath  almost  any  rubbish  that  will  afford  protection 
from  the  cold  winter  winds.  The  full  grown  bug  is  about  five- 
eighths  of  an  inch  long,  blackish  brown  in  color  above  and  dull 
^)chre  yellow  beneath.  When  roughly  handled  or  suddenly  dis- 
turbed it  emits  a  disgusting  odor,  which  has  given  it  the  rather 
Tindignified  name  of  "stink  bug.'* 

This  insect  is  an  old  and  well-known  pest  to  growers  of  squashes 
and  other  cucurbits.  It  is  found  throughout  the  United  States, 
and  when  occurring  in  large  numbers  is  to  be  much  dreaded.  In 
some  localities  on  Long  Island  its  work  is  considered  at  times  to 
be  almost  as  serious  as  that  of  the  squash-vine  borer.  Its  ravages 
on  the  island  this  past  year,  especially  in  the  vicinity  of  Brooklyn, 
have  been  unusually  severe.  In  this  locality  squashes  are  grown 
in  abundance,  forming  one  of  the  main  crops. 

The  squash-bug  belongs  to  one  of  the  largest  orders  of  insects, 
which  includes  more  than  10,000  species  found  in  the-  United 
"States.  To  this  group  belong  many  of  our  most  serious  insect 
pests,  including  the  plant  lice  and  scale  insects.  They  are 
known  as  true  bugs,  and  are  designated  by  the  term  Hemvptera. 
The  JSi^mip^a  are  partially  characterized  by  the  mouth  parts  being 
modified  so  as  to  form  a  more  or  less  slender  beak  by  means  of 
90 
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which  the  tissue  of  the  host  is  punctured  and  the  liquid  on  which 
they  feed  is  sucked  from  beneath.  Fig.  6,  Plate  I,  is  a  side  view 
of  the  head  and  beak  of  a  squash-bug.  When  at  rest  the  beak  is 
drawn  up  and  lies  along  the  under  side  of  the  head  and  thorax. 

Although  usually  preferring  squash  vines  this  insect  is  not 
infrequently  found  attacking  melon  and  pumpkin  vines.  The  bogs 
puncture  the  tissue  with  their  stout  beaks,  inject  a  drop  of  poison- 
ous saliva  and  suck  the  sap.  The  poison  causes  the  tissue  in  the 
vicinity  of  the  puncture  to  wilt  and  finally  die,  thus  causing 
much  more  barm  than  the  mere  loss  of  sap.  Nearly  all  parts  of 
the  plant  are  liable  to  attack.  Even  the  fruit  does  not  escape, 
and  the  bugs  are  frequently  found,  on  young  vines  especially, 
attacking  the  roots  just  below  the  surface  of  the  ground. 

Life-History. 

Although  the  life-history  and  habits  of  the  squash-bug  are 
generally  well  known  a  few  words  on  the  subjects,  both  descrip- 
tive and  otherwise,  will  not  be  out  of  place  here.  In  the  fall  the 
bugs  leave  the  vines  and  seek  shelter  under  any  rubbish  at  hand 
or  between  the  boards  of  barns,  sheds  or  other  outbuildings. 
Here  they  remain  during  the  winter.  In  the  spring  the  survivors 
come  forth  usually  about  the  middle  or  last  of  June.  The  females 
deposit  their  eggs  usually  on  the  under  side  of  the  leaf,  but 
occasionally  on  the  upper  surface  as  well.  They  are  as  a  rule 
deposited  in  groups  of  from  three  or  four  to  many  times  that 
number,  and  are  securely  stuck  to  the  leaf  by  a  gummy  substance. 
The  eggs  are  not  very  large,  being  only  about  .04  of  an  inch  in 
length.  They  are  dull  red  in  color  and  to  the  unaided  eye  appear 
smooth  and  shiny.  When  viewed  from  above  they  are  seen  to  be 
oblong  and  slightly  flattened  on  two  sides.  Fig.  1,  Plate  I,  shows 
different  views  of  these  eggs  as  they  appear  when  detached  from 
the  leaf.    In  about  10  days  the  eggs  hatch. 

The  young  bugs  resemble  the  parents  in  general  appearance 
except  that  their  wings  are  not  yet  developed.  They  are  also 
somewhat  broader  in  proportion  and  the  antennae,  which  are  very 
dark  brown  in  color,  are  comparatively  large.  The  thorax  and 
wing  scales  are  dark  while  the  abdomen  is  of  a  pale  «fih  color. 
As  they  grow  older  they  increase  in  size,  shedding  their  skins,  or 
molting,  from  time  to  time  and  becoming  more  oval  and  of  a  doll 
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Plats  I.—  The  PquAsh  Bug. 

greatly  enlarged.    2.  —  Young  bug,  after  second  malt,    8  and  4.—  San  e, 
more  fully  developed.    5  —  Adult,    f .—  Head  and  beak,  side 
view.     Enlarged.    (OriginaL) 
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oohre  yellow  beneath.  At  the  time  of  the  last  molt  the  upper 
surface  of  the  abdomen  becomes  more  or  less  depressed  and  the 
fully-developed  wings  appear.  Plate  I  shows  the  squash-bug  in 
different  stages  of  development.  It  may  also  be  added  that  squash- 
bugs  feed  at  night  as  a  rule,  coming  forth  from  their  hiding  placea 
about  dusk  and  remaining  on  the  vines  during  the  night.  Dur- 
ing the  day  they  usually  hide  on  the  under  side  of  the  leaves. 

Several  broods  appear  during  the  season.  Unhatched  eggs  were 
foimd  on  squash  vines  in  a  field  at  New  Lots,  L.  I.,  as  late  aa 
September  10  and  very  young  bugs  the  1st  of  October. 

Remedies. 

"An  ounce  of  prevention  is  worth  a  pound  of  cure"  in  this  case 
especially,  for  when  squash-bugs  once  get  well  started  in  a  field 
it  is  almost  impossible  to  get  rid  of  them.  Insecticides  are  as  a 
rule  of  but  little  value.  Poisons  would  be  of  no  use  as  the  insect 
does  not  bite  the  tissue  but  sucks  the  sap  from  beneath  the  surface. 
There  are  few  odors  more  offensive  than  that  emitted  by  this 
"old  timer  sinner,"  and  a  repellant  that  would  drive  a  more 
respectable  bug  away  will  have  little  or  no  effect  upon  this  one- 
So  far  as  has  been  observed,  those  farmers  on  Long  Island  who 
have  succeeded  best  in  combatting  this  pest  are  those  who  do  not 
allow  any  rubbish  to  accumulate  on  or  near  their  squash  fields. 
Clean  culture  is  always  embarrassing  to  the  squash- bug. 

Several  farmers  have  asked  with  regard  to  the  value  of  kerosene 
emulsion,  insect  powder,  etc.,  as  remedies   for  the  squash-bug. 

As  before  stated,  insecticides  and  repellants  are  generally  con- 
sidered of  but  little  value  in  this  case.  However,  the  following 
account  of  experiments  and  observations  may  be  of  interest : 

Early  in  September  a  field  of  squashes  in  the  vicinity  of 
Brooklyn  was  found  to  be  badly  infested  by  this  insect. 
The  patch  was  a  small  one  and  nearly  surrounded  by  a  dense 
growth  of  weeds  and  underbrush.  A  large  rubbish  pile  in  the 
immediate  vicinity  had  evidently  furnished  shelter  for  the  hyber- 
natingbugs  during  the  winter.  They  had  gathered  there  in  great 
numbers  and  were  found  in  all  stages  of  development.  The  bugs 
had  evidently  commenced  at  the  east  end  of  the  patch  near  where 
the  rubbish  pile  lay,  and  had  up  to  that  time  totally  destroyed 
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every  vine  on  that  half  of  the  field.  All  that  was  left  to  indicate 
that  vines  had  ever  been  there  were  a  few  withered  stalks  and 
occasionally  a  half-grown,  rotting  fruit.  By  the  1st  of  October, 
nearly  every  vine  had  been  destroyed.  Along  the  line  of  attack 
which  stretched  almost  straight  across  the  patch  from  north  to 
south  the  bugs  were  so  thick  one  could  hardly  step  on  the  ground 
without  destroying  very  many  of  them.  Although  great  num- 
bers were  on  the  ground  in  sheltered  places  and  on  the  under- 
sides of  the  vines,  many  were  found  congregated  in  groups  on 
the  under,  and  frequently  on  the  upper  surface  of  the  leaves ; 
especially  those  that  had  begun  to  wilt.  Eggs  were  found  in 
abundance  early  in  September  and  young  bugs  as  late  as  the 
1st  of  October.  Plate  II  is  from  a  photograph  taken  in  this 
field. 

Owing  to  the  great  number  of  insects  present  and  the 
different  stages  represented,  this  field  furnished  a  very  good 
opportunity  for  testing  the  effect  of  bisulphide  of  carbon  upon 
the  pests.  Accordingly  two  fiuid  ounces  of  the  carbon  were 
poured  into  a  shallow  dish  and  placed  near  a  fallen  and  withered 
leaf  upon  which  were  numerous  squash-bugs  of  all  sizes.  A  large 
sheet-iron  bucket,  which  happened  to  be  near  at  hand,  about 
three  feet  across  the  top,  was  inverted  over  the  whole  and  the 
edges  forced  into  the  ground  to  prevent  the  circulation  of  air. 
At  the  end  of  half  an  hour  the  bucket  was  removed  and  about 
SO  bugs  which  were  nearest  the  dish  were  apparently  dead. 
Twenty-five  of  them,  the  older  ones,  revived  soon  after  being 
•exposed  to  the  air.  The  carbon  was  only  partially  evaporated. 
Subsequent  experiments,  both  in  the  field  and  laboratory,  showed 
that  a  much  less  amount  of  carbon  is  suflicient  but  that  the 
insects  should  be  exposed  to  its  fumes  for  a  much  longer  time. 
The  young  bugs  are  much  more  susceptible  than  the  mature 
insects.  The  weather  was  cool  with  a  stiff  breeze  blowing.  On 
a  warm  day  the  liquid  would  have  evaporated  more  rapidly  and 
thus  been  more  effective. 

The  experiment  with  pyrethrum  powder  was  as  follows :  A 
badly-infested  portion  of  the  patch  was  selected  and  the  powder 
applied  yWZ  strength.  A  Leggett  powder  gun  was  used,  and 
both  young  and  old  bugs  were  thoroughly  dusted  and,  in  some 
cases,  completely  covered.    Although  at  first  somewhat  disturbed 
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Plate  II.— Squash  bugs  on  withered  leaf.    (From  photograph.) 
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by  the  powder,  they  were  quiet  again  in  an  hour.  The 
day  was  warm  and  bright,  with  little  or  no  breeze  to  blow  the 

>wder  away.  Two  days  later  the  same  spot  was  visited  and, 
as  was  expected,  the  bugs  appeared  to  be  undisturbed. 

A  similar  section  was  sprayed  with  kerosene  emulsion.  The 
ilsion  was  made  by  dissolving  a  bar  of  hard  soap  (about  three- 
Tths  of  a  pound*)  in  a  gallon  of  boiling  water.  As  soon  as 
soap  was  thoroughly  dissolved  the  solution  was  removed  from 
«  fire  and,  while  hot,  two  gallons  of  kerosene  oil  added.  The 
mixture  was  then  violently  agitated  by  pumping  through  a  small 
force  pump  bajk  into  itself.  This  was  continued  for  about  fire 
minutes,  when  the  mixture  assumed  a  thick  creamy  consistency. 
This  is  called  the  standard  emulsion,  and  may  be  diluted  at  once 
with  cold  water  or  set  away  in  a  cool  place.  It  will  keep  for 
some  time,  becoming  thick  and  of  the  appearance  of  thick  milk. 
When  in  this  condition  i^;  should  be  heated  before  being  diluted. 
This  standard  emulsion  was  diluted  with  four  parts  of  water  and 
the  mixture  applied  in  a  fine  spray  by  means  of  a  knapsack 
sprayer  and  Vermorel  nozzle.  The  young  bugs  succumbed 
almost  immediately,  those  half  grown  not  until  some  time  later, 
and  the  mature  bugs  were  apparently  not  affected.  In  half  an 
hour,  however,  nearly  all  the  insects  that  the  spray,  had  touched 
were  dead.  The  vines  did  not  appear  to  be  injured  until  several 
days  later,  when  they  were  again  visited  just  after  a  heavy  rain 
and  were  found  to  be  much  wilted.  Another  application  of  the 
emulsion,  diluted  with  six  parts  of  water,  destroyed  the  young 
bugs  only.  And  it  was  found  at  another  time  that  the  emulsion, 
diluted  with  nine  parts  of  water,  was  fatal  to  young  bugs,  but 
seldom  affected  the  adults. 

The  bisulphide  of  carbon  and  kerosene  emulsion  remedies 
would  hardly  be  practical,  except  in  certain  cases,  and  the  pyre- 
thum  powder  not  at  alL  The  bisulphide  of  carbon  could  be 
applied  in  the  spring  when  the  young  vines  are  being  attacked  by 
the  newly  hatched  insects.  Any  tight  covering  sufficiently  large 
to  cover  the  vines  should  be  placed  over  the  hill,  and  a  very  little 
bisulphide  in  a  shallow  dish  placed  under  it  and  allowed  to  remain 
for  an  hour  or  two.  It  is  hoped  that  some  experiments  of  this  kind 
may  be  tried  in  the  spring.    Kerosene  emulsion  applied  in  a  spray 

*  One-luUf  pound  of  BO*p  to  a  gallon  of  water  to  nsnallj  oonsidered  nifflotont. 
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would  not  be  likel^r  to  injure  the  vines,  if  used  not  stronger  than 
one  part  of  the  emulsion  to  from  seven  to  nine  parts  of  water. 

Prof.  J.  B.  Smiths,*  of  the  New  Jersey  Agricultural  Experi- 
ment Station,  recommends  taking  out  and  destroying  the  vines 
ju9t  as  soon  as  the  crop  is  off,  or  better  yet,  plowing  the  vines 
under  in  the  fall,  thus  destroying  every  shelter  for  the  bugs.  Dr. 
J.  A.  Lintnerf  recommends  placing  bits  of  boards,  chips,  pieces  of 
wood,  etc.,  near  the  hills  to  serve  as  traps.  The  bugs  will  crawl 
under  these  during  the  day  and  may  be  easily  captured  and 
killed.  He  also  suggests  that  leaves  be  stripped  from  the  lower 
part  of  the  vines  and  spread  on  the  ground  beneath.  The  bugs 
are  particularly  fond  of  the  juices  of  wilted  leaves  and  will 
accumulate  under  them  in  great  numbers.  These  traps  should  be 
examined  daily  and  the  insects  caught  and  destroyed.  This 
may  prove  a  great  deal  of  work  and  would  certainly  be  more 
practical  on  small  fields  than  on  large  ones,  but  it  should  be 
borne  in  mind  that  insect  pests,  and  especially  such  pernicious 
ones  as  the  squash-bug,  can  not  be  effectually  checked  without 
persistent  and  systematic  effort.  In  those  localities  especially 
where  the  squash-bugs  were  numerous  this  past  summer,  their 
appearance  should  be  watched  for  next  spring  and  the  first  bugs 
oaught  and  destroyed.  It  will  not  pay  to  wait  until  the  middle 
summer  before  beginning  operations  ;  the  young  vines  especially 
should  be  carefully  examined  for  eggs  which  are  easily  recognized 
and  should  be  destroyed.  These  preventive  measures  in  the 
spring,  together^with  the  clearing  away  of  rubbish  and  plowing 
in  the  fall,  will  do  much  to  check  the  work  of  this  insect. 

From  the  above  we  may  summarize  thus  as  to  remedies : 

•  1.  When  confined  under  a  tight  covering  and  exposed  to 
bisulphide  of  carbon,  squash-bugs  are  killed  by  it.  Young  bugs, 
those  less  than  half-grown,  are  much  more  susceptible  than  mature 
ones. 

2.  Pyrethrum  powder  is  not  practical  as  a  remedy  against  the 
squash-bug. 

8.  Although  kerosene  emulsion  will  kUl  the  old  bugs  if  applied 
at  a  strength  of  one  pint  of  the  emulsion  to  four  parts  of 
water,  it  is  not  a  practical  remedy  except  in  severe  cases,  as  the 

*  Beport  of  tlie  Int.  Dept.  N.  J.  kge'l  Exp.  SUl,  1809,  p.  490. 

t  Eighth  Anniua  Beport  on  the  Injarioas  Mid  Other  Ineoote  of  the  State  of  NewTorkfor 
ihtt  jeer  1801,  p.  900. 
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emulsion  of  this  strength  would  endanger  the  plant.  The  emul- 
sion may  be  used  with  safety,  however,  at  a  strength  of  one  part 
of  the  emulsion  to  nine  parts  of  water,  and  at  this  strength 
will  kill  the  young  bugs. 

4.  The  squash  field  should  be  free  from  rubbish  and  should  be 
cleaned  up  and  plowed  in  the  fall. 

5.  Bits  of  boards,  chips,  squash  leaves,  etc.,  placed  underneath 
the  vines  make  good  traps.  They  should  be  examined  daily  and 
the  bugs  destroyed. 

6.  In  the  early  spring  pick  the  old  bugs  from  the  vines  and 
destroy  them. 

The  Squash  Vine  Boreb. 

{MeUitia  ceto^  Westw.) 

Of  late  years  the  squash  vine  borer  has  become  an  unusually 
well-known  pest  in  all  parts  of  the  State  and  especially  on  Long 
Island  and  in  the  vicinity  of  N^w  York  city.  Although  not 
feeding  above  ground,  its  presence  is  plainly  indicated  by  the 
appearance  of  the  affected  vines,  which  at  first  turn  to  a  very 
light  shade  of  green  and  then  suddenly  wilt  and  finally  wither 
and  die.  As  hereafter  explained,  the  adult  is  but  indirectly  the 
cause  of  this  condition  of  the  vines,  as  the  injury  is  done  by  the 
inmiature  form  only.  In  this  stage  it  has  proved  to  be  one  of 
the  most  destructive  pests  of  the  past  season.  Under  date  of 
August  9,  Mr.  William  A.  Fleet,  of  Cutchogue,  L.  I.,  writes : 
"  The  squash  vine  borer  has  been  very  plenty  for  several  years, 
so  much  so  that  I  have  about  given  up* trying  to  grow  squashes, 
cucumbers  and  melons,  except  very  late  planted."  Mr.  Fleet  has 
evidently  had  much  the  same  experience  as  many  other  growers. 

In  the  vicinity  of  Jamaica  and  Brooklyn  the  work  of  this 
insect  was  observed  in  a  number  of  fields  of  squashes.  As  a  rule 
from  about  one-third  to  one-half  of  the  vines  were  found  to  be 
more  or  less  affected,  and  from  estimates  made  by  careful  grow- 
ers it  is  safe  to  say  that  nearly  if  not  quite  60  per  cent,  of  the 
crop  of  late  squashes  was  destroyed  by  the  work  of  this  pest 
during  the  past  season.  Of  the  squashes,  the  borer  seems  to  pre- 
fer the  Hubbard  and  marrowfat  varieties.  Cucumber,  melon 
and  pumpkin  vines  are  also  liable  to  attack. 
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Unlike  the  sqaash-bng,  this  insect  does  its  work  of  destraction 
in  the  larval^  state  only.  In  this  case  it  is  a  fat,  white,  grab-like 
larva,  which,  when  full  grown,  is  about  an  inch  long  and  has  a 
dark-brown  head.  Plate  III,  Fig.  1,  represents  the  larva,  and  Fig. 
2  the  head  and  first  segment,  showing  the  peculiar  V-shaped 
marking.  The  mature  insect  is  not  generally  well  known,  as  it 
is  seldom  seen  except  in  the  cool  of  the  day  —  early  morning 
and  just  at  dusk,  when  they  are  somewhat  sluggish.  When 
once  examined,  however,  this  beautiful  insect  is  not  likely  to  be 
forgotten.  One  can  hardly  realize  that  such  a  repulsive  looking, 
clumsy  grub  could  become  such  a  spry,  fairy-like  moth. 

Although  the  colors  are  subject  to  more  or  less  variation,  the 
body  is  usually  taw  ny  brown,  with  five  black  spots  on  the  upper 
side.  The  fore  wings  are  brown,  but  have  a  greenish  tinge.  In 
shape  they  are  long  and  narrow.  The  hind  wings,  being  devoid 
of  scales,  except  on  the  margins  and  veins,  are  trans(>arent. 
They  are  shorter  and  broader  than  the  fore  wings.  Plate  III, 
Fig.  5,  shows  the  mature  moth. 

This  insect  belongs  to  the  same  order  as  the  butterflies,  des- 
ignated as  Lepidopteray  and  to  the  same  family  as  the  currant 
stem  borer  and  peach-tree  borer.  The  squash  vine  borer  has 
long  been  known  in  the  United  States  and  was  first  described  by 
Dr.  Harris  in  1828.  It  is  within  more  recent  years,  however, 
that  its  work  has  attracted  much  attention.  In  his  annual  report 
for  1885,  Dr.  Lintner  published  an  account  of  it  in  response  to 
inquiries  and  requests  from  numerous  New  York  farmers.  To 
the  unaccustomed  eye  these  insects  resemble  bees  and  wasps  and 
are  often  mistaken  for  them. 

Life-History. 

According  to  Rev.  Mr.  Hulst,  as  quoted  by  Dr.  Lintner  f,  who 
was  one  of  the  first  observers  of  this  insect  on  the  island,  "  the 
moth  appears  shortly  after  July  lst4  During  the  summer  of 
1882  I  captured  some  30  specimens  about  a  small  bed  of  summer 
squashes  in  a  neighbor's  garden.    The  moths  fly  during  the  day, 

*  It  maj  be  well  to  note  that  the  term  larra  to  used  to  designate  the  flrtt  stage  after  the  egg. 
Larraa  are  frequently  Inoorreotly  referred  to  aa  worms.  **  Pupa,**  that  stage  which  lmmedi> 
ately  follows  the  larra  and  "  Imago  **  or  **  adult  **  as  the  last  stage  or  mature  Insect. 

tSeoond  Annual  Report  on  the  Injurious  and  Other  Inseou  of  the  Vine  of  the  State  of  Nev 
York,  p.  01. 

tit  Is  now  known  that  this  Insect  appears  on  Long  Island  frequently  bj  the  middle  of  Juse. 
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Plate  III  —  The  Squash  Vine  Borer. 

F  ig.  1—  Larra.  2.  —  Head  aod  flrat  segmea*-,  Bhowing  V-shaped  marking.  8.— Cocoon  in 

which  larva  passes  the  winter.    4.— Same  cut  open,  showing  larva.    All  enlarged 

about  one-h%lf ,  with  the  exception  of  fl;.  9,  wblch  Is  grestly  enlarged.   (Oi  Igloal.) 
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being  the  most  active  during  the  hottest  sunshine  and  quiet  in 
the  early  evening.  *  *  *  The  female  lays  her  eggs  morning 
and  afternoon^  mostly  on  the  stalk  of  the  plant  just  below  the 
ground.  She  extends  her  abdomen  into  the  crack  of  the  ground 
about  the  stem  of  the  plants  and  most  of  the  eggs  that  I  have 
seen  were  from  one-fourth  to  half  an  inch  below  the  surface. 
Often,  however,  they  were  observed  a  foot  above  the- ground  and 
in  a  few  instances  were  observed  upon  the  petioles  of  the  leaves." 
Later  observers  have  noticed  that  in  case  of  old  plants  the  eggs 
are  laid  on  almost  any  part.  The  moths  remain  about  for  some 
time,  continuing  to  lay  eggs,  and  have  been  found  in  the  vicinity 
of  Jamaica  as  late  as  September  1. 

The  eggs  are  easily  recognized.  They  are  oval  and  of  a  dull 
red  color.  In  about  10  or  16  days  they  hatch,  and  the  young 
larvsa  burrow  almost  immediately  into  the  stem  or  roots  as  the 
case  may  be.  A  single  vine  may  harbor  a  number  of  larvae,  as 
high  as  142  having  been  reported  as  found  in  one  vine.  They  do 
not  devour  the  tissue  as  much  as  would  be  at  first  supposed,  but 
live  within  the  plant  in  a  mass  of  decay  and  excrement. 

In  about  four  weeks  the  larvsB  are  full  grown.  The  latter  part 
of  July*  or  first  of  August  they  begin  leaving  the  vines  to  bury 
themselves  in  the  ground,  usually  about  three  inches  below  the 
surface,  where  they  spin  tough  silken  cocoons,  sometimes  inter- 
woven  with  bits  of  the  vine.  In  appearance  the  cocoons  resemble 
oblong  chunks  of  dirt.  In  this  condition  the  larvae  remain 
over  winter,  but  do  not  usually  change  into  the  pupaf  state 
until  a  short  time  before  emerging  in  the  spring.  The  pupa 
cuts  its  way  out  of  its  prison  by  means  of  a  chisel-like  process 
on  its  head,  and  wiggles  to  the  surface  of  the  ground  during  the 
night,  emerging  in  the  morning  as  a  mature  moth. 

Remedies. 

As  the  larvae  live  within  the  vines,  except  for  a  short  time 
immediately  after  coming  from  the  egg,  the  application  of  insec- 
ticides, however  efficient  in  other  cases,  would  be  of  little  or  no 
value  here. 

*  One  half-grown  larva  wa^  f  jond  October  10  in  a  field  near  Jamaica.  It  had  not  left  the 
Tine.    Other  inatancea  of  finding  them  in  the  vines  late  in  the  fall  are  numerous. 

tSee  note,  p.  790.  By  cutting  through  the  tissue  connecting  th«  top  and  root  of  the  plant 
they  interfere  with  the  growth  of  the  Tine,  frequently  causing  it  to  suddenly  wilt  and  die,  as 
stated  on  a  preTions  page. 
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In  small  gardens  the  practice  of  cutting  the  borers  out  as  soon 
as  the  vines  begin  to  show  signs  of  injury,  has  been  found  to  be 
a  thorough  and  practical  remedy.  If  the  part  is  immediatdy 
covered  with  moist  earth  the  vines  do  not  seem  to  suffer  injury 
from  the  wound.  Some  growers  practice  covering  the  base  of 
the  vine  as  far  as  the  third  or  fourth  joint  to  strengthen  the 
growth.  Mr.  J.  V.  D.  Walker,  of  Jamaica,  L.  I.,  who  has  closely 
observed  the  habits  of  this  insect,  was  the  first  to  recommend 
capturing  and  kiUing  the  moths  as  a  practical  remedy,  especially 
in  small  fields.  They  may  be  found  sitting  on  the  leaves  after 
about  six  o'clock  in  the  evening  and  before  the  sun  is  high  in  the 
morning,  and  as  they  are  very  sluggish  at  these  times,  may  be 
easily  captured  and  killed.  It  would  be  necessary  to  repeat  this 
operation  many  times,  but  a  little  labor  spent  in  this  way  every 
day  would  materially  lessen  the  number  of  eggs  and  hence  the 
number  of  borers.  The  eggs,  also,  should  be  watched  for  and 
destroyed. 

Many  farmers  delay  planting  their  late  squashes  as  long  as 
possible,  without  endangering  the  crop.  The  field  should  be  fer- 
tilized heavily  to  give  the  vines  a  vigorous  growth.  From  all 
appearances  those  farmers  on  Long  Island  who  have  had  the  best 
success  in  combating  this  insect,  are  those  who  have  watched 
for  and  destroyed  eggs,  larvsB  and  moths,  the  moths  being  cap- 
tared  as  before  suggested.  This  treatment  must  be  persisted  in, 
however,  in  order  to  be  effectual.  At  present  we  are  unable  to 
mention  any  other  preventive  or  remedial  measures,  as  but  little 
opportunity  has  been  given  for  observation  and  none  for  experi- 
ment. 

The  Bobbal  Ladt-bisd  Beetle. 

{EpUachna  borealisy  Fabr.) 

The  boreal  lady-bird  beetles  appeared  in  great  numbers  on 
Long  Island  last  summer.  They  were  especially  numerous  in  the 
vicinity  of  Glen  Cove,  but  were  also  found  in  more  or  less  abund- 
ance on  the  western  half  of  the  island.  It  is  desired  to  call  special 
attention  to  this  beetle  as  it  is  becoming  more  and  more  abundant 
every  year  but  is  not  generally  recognized  by  the  farmer. 

In  some  respects  it  is  an  insect  of  unusual  interest.  It  belongs 
to  a  family  of  beetles  which  feed,  both  in  larva  and  mature  forms, 
on  distinctively  animal  food,  such  as  plant  lice,  and  the  eggs  of 
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other  insects.  By  devouring  these,  as  they  do  in  great  numbers, 
they  are  beneficial  to  the  agriculturist  and  should  be  recognized  as 
such.  This  particular  species,  however,  has  taken  to  vegetable 
food,  and  as  it  preys  upon  some  of  our  most  important  crops  and 
is  increasing  in  abundance  every  year,  it  is  likely  to  be  a  serious 
pest  unless  an  eflort  is  made  to  check  it.  The  beetles  above 
referred  to  are  commonly  known  as  lady-bird  beetles  and  scien- 
tifically as  the  CoccineUidm. 

The  eggs  are  deposited  in  patches  on  the  under  side  of  the  leaf 
and  are  easily  recognized  by  their  bright  yellow  color.  The  larvae 
are  slug-like  in  appearance,  yellow  in  color  and  have  black, 
branching  spines.  The  beetles  average  nearly  three-eighths  of  an 
inch  in  length,  are  almost  as  broad  as  long  and  very  convex.  In 
color  they  are  bright  yellowish  brown,  but  have  four  black  spots 
on  the  thorax  and  seven  on  each  wing  cover  (elytron),  two  of 
which  are  situated  on  the  suture  where 
the  wing  covers  join.  Fig.  1  represents  the 
adult. 

The  eggs  hatch  in  about  12  days. 
The  larvaB  feed  on  the  under  surface  of  the 
leaves  but  do  not  eat  clear  through,  while 
the  adults  feed  on  the  upper  surface,  eat- 
ing off  the  outer  portion  in  semicircular 
patch0s.  The  injured  portion  of  the  leaves 
soon  wither,  mdicating  where  the  insects '^•^-'^SSir*  ^'^**" 
have  been.  I  have  been  unable  to  ascertain  thus  far  how  long 
the  larvdB  feed  and  remain  in  the  pupa  state  in  this  vicinity.  Mr. 
Falconer,  of  Glen  Cove,  says  that  the  beetles  appear  in  that  vicin- 
ity very  suddenly,  and  usually  in  great  numbers,  doing  consider- 
able damage,  especially  to  squash  and  pumpkin  vines.  They  are 
first  seen  aoout  the  latter  part  of  June.  During  the  winter  they 
conceal  themselves  in  almost  any  place  that  will  afford  shelter, 
^uch  as  between  the  boards  of  outbuildings,  under  sticks,  chunks 
of  wood,  shocks  of  corn,  etc. 

Remedies. 

Early  in  summer  they  should  be  carefully  watched  for  and 

promptly  dealt  with.  Fortunately  these  insects  feed  openly,  and  as 

they  devour  the  tissue,  the  application  of  poisons,  such  as  Paris 

.green  or  London  purple,  will  have  the  desired  effect.    Either  of 
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these  may  be  used  at  the  rate  of  one  pound  of  the  poison  to  from 
150  to  200  gallons  of  water,  adding  two  pounds  of  fresh  slaked 
lime  to  prevent  injury  to  the  foliage.  Destroying  the  eggs,  larvs 
and  adults  early  in  the  season  especially,  should  not  be  neg- 
lected. 

The  Mblon  Louse. 

{Aphis  cucumeris,  Forbes.) 
It  has  been  impossible  to  ascertain  definitely  whether  this  in- 
sect has  yet  appeared  in  any  considerable  numbers  on  Long 
Island  or  not.  It  is,  however,  a  well-known  pest  in  New  Jersey, 
although  probably  a  new  comer  in  the  east.  The  melon  louse 
was  first  described  several  years  ago  by  Prof.  S.  A.  Forbes  of 
Illinois  in  his  Twelfth  Annual  Report  as  Entomologist  for  that 
State,  and  is  there  characterized  as  "  a  minute,  very  sluggish,  greeH 
or  greenish-black  insect,  occurring  in  immense  numbers  from 
spring  to  late  summer,  on  the  under  side  of  the  leaves,  and  als* 


Fio.  S  ~ Melon  Louie,  winged  Ti^fparoiu  female.    (Aiter  ^rof .  J.  B.  Smith  > 

upon  the  roots  of  muskmelons,  cucumbers,  squashes  and  other 
cucurbitaceous  plants,  causing  the  leaves  to  curl  and  shrivel  and 
lose  their  color  and  greatly  hindering  the  development  of  the 
plants."  As  it  has  been  impossible  to  ascertain  the  life-history  of 
this  insect,  as  it  occurs  on  Long  Island,  the  matter  will  be  left  for 
future  investigation. 

In  all  probability  this  is  one  of  the  insects  which  annually  tax 
the  farmer  without  his  suspecting  it.  It  is  hoped  that  another 
season  will  reveal  the  truth  of  the  matter.  When  abundant  it 
is  a  serious  pest  to  melon,  citron  and  cucumber  vines,  and  is  not 
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infrequently  found  on  pumpkin  and  squash  vines  as  well.  The 
insect  itself  is  frequently  spoken  of,  in  common  with  the  plant 
lice  in  general,  as  the  "  green  fly."  Strictly  speaking,  however* 
it  is  not  a  fly  at  all,  but  a  true  bu^,  belon<2^ing  to  the  same  order 
as  the  squash.bug.  Fig.  2  represents  a  winged  viviparous  fern  »le. 
These  insects  obtain  their  food  in  the  same  manner  as  the 
squash  bug,  that  is,  by  puncturing  the  tissue  and  sucking  the 
sap  from  beneath.  As  they  are  very  small,  it  would  at  flrst  seem 
that  their  work  would  not  be  sufficient  to  seriously  injure  the 
plant.  This  would  be  true  were  it  not  for  the  rapidity  with 
which  they  reproduce.  A  single  female  will  soon  have  a  great 
number  of  offspring  around  her,  and  these,  in  turn,  will  very 
quickly  reproduce,  until  an  immense  colony  or  number  of  colo* 
nies  are  formed.  These  little  insects  seem  never  to  satisfy  their 
hunger,  but  when  gorged  eject  a  drop  of  clear  honey-dew  from 
the  anal  opening  and  are  again  ready  to  renew  the  attack.  Thus 
the  plant  suffers  from  thousands  of  minute  punctures  through 
which  the  sap  is  almost  constantly  flowing.  A  black  fungus 
grows  in  this  honey-dew,  giving  the  leaves  where  the  insects 
have  congregated  a  blackened,  unsightly  appearance. 

Remedies. 
No  suggestions  as  to  remedies,  based  on  field  experiments,  can 
be  made  at  this  time,  as  the  work  here  was  begun  so  late  in  the 
season  that  the  insects  had  disappeared.  It  is  desired  that  the 
appearance  or  suspected  appearance  of  this  insect  on  any  part  of 
the  island  will  be  reported  at  once  to  the  entomologists  of  the 
Station.  On  badly  affected  vines  a  spray  of  kerosene  emulsion,  if 
thoroughly  applied,  will  prove  effective  in  dislodging  and  destroy- 
ing the  lice.  The  emulsion  may  be  used  at  the  rate  of  one  part 
of  the  emulsion  to  from  12  to  15  parts  of  water.  Owing  to  the 
curling  of  the  leaves  it  is  not  an  easy  matter  to  reach  the  lice 
with  a  spray,  and  hence  much  pains  should  be  taken  to  do  the 
work  thoroughly.  A  knapsack  sprayer  has  been  found  very  con- 
venient for  such  work  as  this.  The  sprayer  referred  to  is  manu' 
factured  by  W.  &  B.  Douglas,  of  Middletown,  Conn.,  and  cost 
$10.  It  is  made  of  copper  throughout,  and  is  provided  with  an 
underspray  nozzle  by  means  of  which  the  spray  is  directed  to  the 
underside  of  the  leaf.  Cheaper  sprayers  of  a  similar  nature  are 
on  the  market  however.    Whale  oil  soap  is  also  recommended* 


Digitized  by 


Google 


726  Rkpobt  of  the  Entomologist  of  thb 

and  should  be  used  with  water  at  the  rate  of  one  pound  of  soap 
to  six  gallons  of  water,  and  applied  in  a  spray  in  the  same  mai- 
ner  as  the  kerosene  emulsion.  In  addition  to  this  the  vines  shoidd 
be  frequently  examined  and  the  aflfected  leaves  plucked  and 
destroyed.  The  above  remedial  measures  are  suggested  because 
they  have  proved  beneficial  in  dealing  with  other  similar  insects. 

Ths  Stbipbd  Cuoumbeb  6sbtle« 
{Diabfotica  vittata^  Fabr.) 
This  little  yellow  and  black  beetle  has  been  very  abundant  on 
Long  Island  this  past  season.  In  the  vicinity  of  New  Lots, 
Jamaica  and  Queens  it  was  found  doing  much  damage  to  cucum- 
ber vines.  It  feeds  freely  on  many  other  of  the  cucurbitaoeons 
plants,  however,  and  has  been  for  some  time  a  very  troublesome 
pest  in  Michigan,  Ohio,  Iowa  and  other  of  the  central  and  west- 
em  States. 

Although  very  generally  known,  I  am 
inclined  to  think  that  this  beetle  is  little 
suspected  by  Long  Island  farmers  in  gen- 
eral as  being  injurious.  It  belongs  to  a 
very  large  and  important  order  of  insects 
known  as  the  Coleoptera,  but  to  a  differ- 
ent family  from  that  to  which  the  boreal 
lady-bird  beetle  belongs.  The  mature 
insect  is  not  large,  being  only  about  one- 
fourth  of  an  inch  in  length.  It  is  yellow 
in  color,  with  two  black  stripes  running 
the  whole  length  of  each  wing  cover  and 
n«.:  8.- The  striped  Cucumber  a  third  ono  alouff  the  suturo  where  the 

Beetle.  " 

wing  covers  come  together.    The  larv» 

are  about  two  fifths  of  an  inch  long,  very  slender,  white  in  color, 

with  a  brown  head  and  obtuse  proleg  behind.    Fig.  3  represents 

the  adult. 

Life-History  and  Habits. 

The  beetles  appear  early  in  the  spring  and,  for  the  time  being, 
are  to  be  found  feeding  on  a  great  variety  of  plants.  As  soon 
as  cucumber  vines  appear,  however,  they  desert  everything 
else  ard  attack  these,  at  times  even  burrowing  into  the  ground 
to  meet  the  tender  shoots.  The  eggs  are  said  to  be  laid  below 
the  surface  of  the  ground,  usually  on  the  roots  of  the  host  plant 
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The  larvae  attain  full  growth  in  about  two  weeks,  when  they 
go  into  the  ground  and  form  cocoons  in  which  they  remain 
about  two  weeks,  emerging  at  the  end  of  that  time  as  the  mature 
or  beetle  form.  As  the  beetles  were  found  very  plenty  quite  late 
in  the  season,  it  is  probable  that  there  are  more  than  two  broods 
on  Long  Island. 

The  latter  part  of  September  a  careful  search  was  made  for 
larvae  in  a  badly  infested  field  of  cucumbers  near  New  Lots,  a 
suburb  of  Brooklyn.  No  larvsa  were  found  but  the  beetles  were 
very  numerous  and  had  almost  destroyed  the  vines  in  patches  all 
over  the  field.  Probably  one-fourth  of  the  field  was  injured  in 
this  way.  In  one  large  spot  near  the  center  of  the  field  the  vines 
were  withered  and  dried,  but  to  all  appearances  the  roots  were 
solid  and  healthy,  except  for  occasional  evidences  of  previous 
work  by  the  larvsB.  At  a  previous  visit  to  this  patch  only  a 
short  lime  before  but  very  few  beetles  were  found.  Shortly 
afterward  about  the  same  condition  of  things  was  observed  in  a 
garden  near  Queens,  except  that  here  the  petals  of  the  blossoms 
were  badly  eaten,  and  some  of  the  blossoms  were  half  full  of  the 
beetles  which  had  gathered  there  to  get  the  pollen,  of  Vhich  they 
are  very  fond.  A  small  patch  of  pumpkin  vines  in  the  same 
vicinity  was  similarly  invaded.  Injury  from  the  adult  is  not 
likely  to  be  felt  very  much,  after  the  vines  are  well  started, 
unless  they  occur  in  great  numbers.  It  is  at  this  time,  however^ 
that  the  injury  caused  by  the  larvae  burrowing  into  the  roots  and 
stems  is  apparent  as  the  vines  begin  to  wilt  and  have  a  sickly 
appearance. 

From  the  above  and  similar  observations,  it  is  quite  evident 
that  this  insect  may  prove  a  very  serious  pest  and  hence  should 
be  carefully  watched  for  and  promptly  dealt  with. 

Remedies. 
In  some  States  extensive  growers  of  cucumbers,  melons,  etc., 
practice  starting  their  plants  in  frames  or  hot  beds  in  order  to 
give  them  a  chance  to  get  well  under  way  before  being  exposed 
to  the  attacks  of  the  beetle.  Others  protect  the  hills  by  covering 
them  with  screens  or  netting  of  some  kind  so  as  to  keep  the 
beetles  away  from  the  young  vines.  Very  good  plant  protectors 
of  this  kind  are  manufactured  by  Messrs,  Sherman  and  Crouch, 
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of  Sidney,  N.  T.  The  protectors  are  made  of  cloth  supported 
by  light  wooden  frames  and  cost  but  a  few  cents  each.  They 
have  given  good  satisfaction  at  this  Station. 

As  soon  as  the  vines  are  uncovered,  however,  they  should  be 
sprayed  with  either  London  purple  or  Paris  green,  using,  as 
before  directed,  one  pound  of  the  poison  to  about  150  to  200  gal- 
lons of  water  with  the  addition  of  two  pounds  of  fresh-slaked  lime. 
If  it  is  preferred  the  poison  may  be  applied  dry,  being  mixed 
with  plaster,  air  slaked  lime  or  flour,  at  the  rate  of  one  part 
by  weight  of  the  poison  to  about  20  parts  of  plaster  or  other 
substance  used.  In  cases  where  the  insects  continue  to  appear 
in  unusual  numbers  the  application  of  the  poison  should  be 
repeated  several  times.  Much  pains  ought  to  be  taken  and  the 
work  done  thoroughly.  Tobacco  dust,  when  applied  liberally  and 
presistently  on  the  hills  and  vines,  has  been  found  effective  in 
keeping  the  beetles  away.  Air-slaked  lime  also  is  recommended 
and  should  be  applied  in  the  same  manner  as  the  tobacco  dust. 
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Platk  IV.—  The  Asparasrus  Beetle, 

Fig.  1.—  Spraj  of  yomg  asparagiu  ihowtng  eggs  and  yow^g  larva.     9.  - 
greatly  enlarged     8  — Larva,  and  4— Adult,  both  enlarged; 
natural  length  about  one-half  Inoh.     6.  —  Froat 
tarini,  greatly  enlarged.    (Original ) 
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11.  The  Asparagus  Beetle. 

{Orioceris  asparagiy  Linn.) 

For  more  than  30  years  this  insect  has  been  a  serious  pest  in 
the  east,  and  seems  to  have  selected  Long  Island  and  the  vicinity 
of  New  York  as  a  favorite  feeding  ground.  Like  many  others 
of  our  insect  pests,  the  asparagus  beetle  is  not  a  native  of  this 
country,  but  was  brought  over  from  Europe,  although  from  just 
what  part  is  not  positively  known .  European  gardeners,  how- 
ever, are  said  to  be  of  the  opinion  that  it  was  first  known  in 
Russia.  Dr.  Lintner,  in  his  first  annual  report  (p.  240),  states  that 
this  insect  was  first  noticed  in  this  country  at  Astoria,  L.  I.,  in 
1859,  but  that  the  actual  importation  of  the  species  was  probably 
three  or  four  years  earlier.  It  was  not  confined  to  this  section 
long,  however,  but  spread  rapidly  over  the  western  section  of  the 
island,  and  from  there  eastward  until  it  is  now  found  in  great 
numbers  from  one  end  of  the  island  to  the  other.  In  the  vicinity 
of  Jamaica  and  Queens  it  was  especially  abundant  in  1894.  The 
asparagus  beetle  is  also  found  in  the  western  part  of  the  State, 
from  which  section  it  was  recently  reported  to  the  Station  as 
being  very  abundant.  It  is  also  reported  as  having  been  found 
in  Ohio  and  other  of  the  central  States. 

The  eggs,  which  are  of  a  dull  blackish-brown  color,  are  usually 
found  attached  to  the  plant  in  rows  of  from  two  to  five  or  six. 
The  larvae  are  dull  ash-gray  with  a  dark  colored  head.  When 
full  grown  they  measure,  as  a  rule,  a  little  less  than  one-fourth  of 
an  inch  in  length  and  are  largest  toward  the  posterior  end.  The 
beetle  although  small,  being  about  the  same  length  as  a  full 
grown  larva,  are  conspicuous  for  their  bright  markings.  The 
head  and  antennae  are  shining  black.  The  second  joints  of  the 
latter  are  somewhat  smaller  than  the  remainder.  The  thorax  is 
brick-red  with  two  obscure  black  marks  half  way  between  the 
anterior  and  posterior  margins.  Each  wing  cover  is  dotted  with 
nine  rows  of  slight  depressions  and  around  each  outer  margin  is  an 
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orange  band  which  is  broadest  at  the  posterior  border.  Three 
lemon-yellow  spots  are  conspicuous  on  each  wing  cover.  There  is 
considerable  variation  in  these,  however.  The  body  beneath  is 
black,  also  the  legs,  except  for  an  orange-yellow  ring  at  the  base 
of  each  tibia  and  f einur.  The  ring  is  much  broader  in  the  former. 
Plate  lY  represents  the  insect  in  all  stages  from  the  egg  to  the 
adult  with  the  exception  of  the  pupa.  Also  the  peculiar  shape  of 
the  last  tarsal  joint. 

It  may  be  of  interest  to  note  that  the  asparagus  beetle  belongs 
to  the  same  family  as  the  well-known  striped  cucumber  beetle 
and  the  Colorado  potato  beetle. 

Life-History. 

The  beetles  may  be  found  hibernating  during  the  winter  in 
various  out-of-the-way  places.  As  soon  as  the  asparagus  shoots 
are  up  in  the  spring  the  beetles  appear  and  begin  feeding  on 
them,  and  the  females  deposit  their  eggs  on  the  exposed  portions 
of  the  shoots.  According  to  Dr.  Lintner^  the  eggs  hatch  in 
about  eight  days  and  the  larvss,  which  are  very  voracious  eaters, 
are  full  grown  in  about  12  days.  They  then  leave  the  plant  and 
go  into  the  ground  to  construct  slight  cocoons  from  which  they 
emerge  in  about  10  days,  thus  taking  about  30  days  to  complete 
the  life  cycle.  Several  broods  appear  during  the  season.  The 
larvaB  and  beetles  are  quite  abundant  near  Queens  August  4,  and 
again  in  the  same  field  they  were  observed  soon  after  the  1st 
of  September.  As  late  as  October  a  full-grown  larva  and  several 
beetles  were  found  at  Glen  Cove.  Both  larva  and  beetles  being 
on  a  neglected  seed-stem. 

Remedies, 

Although  this  insect  feeds  openly,  it  is  still  a  very  difficult  one 
to  handle,  and,  so  far  as  I  am  able  to  learn,  comparatively  little 
success  has  yet  attended  all  efforts  to  effectually  control  it.  Mr. 
Fleet,  of  Cutchogue,  L.  I.,  writes  that  the  fasmers  in  his  vicinity 
use  Paris  green  when  the  insects  occur  on  their  new  beds.  The 
poison  may  be  mixed  with  lime  or  plaster  and  thoroughly  dusted 
over  the  beds.  In  old  beds  where  the  asparagus  is  grown  for 
market,  this  treatment  is  not  recommended. 

•First  Animal  Report  on  the  iDjaiioni  and  Other  Inaecta  of  the  State  of  New  York,  p.  SM. 
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Mr.  Falconer,  of  Glen  Cove,  says  that  the  free  application 
of  lime  to  the  affected  beds  is  in  general  use  in  several  localities 
on  the  island.  One  or  two  applications  in  a  season  have  been 
found  to  be  of  much  value.  A.s  a  preventive  measure  he  practices 
cutting,  carefully  raking  up  and  burning  the  old  stalks  each  fall* 
This  is  not  only  consistent  with  clean  culture  but  destroys  the 
feeding  ground  for  the  fall  brood.  Especially  is  this  true  if  the 
old  stalks  are  cut  as  soon  as  the  growing  season  is  over.  Un- 
fortunately many  neglected  asparagus  beds  are  to  be  found  on 
Long  Island,  thus  aiding,  to  a  certain  extent  at  least,  in  the 
propagation  and  protection  of  this  pest.  This  fall,  in  a  neglected 
field  of  this  kind  near  Queens,  the  stalks  were  observed  to  be 
"alive"  with  both  larvae  and  beetles. 

Much  relief  is  also  afforded  by  cutting  down  the  young  seed- 
lings in  the  spring.  Thus,  as  Dr.  Lintner*  has  already  noted,  the 
females  are  forced  to  deposit  their  eggs  on  the  young  shoots. 
As  these  are  cut  almost  daily  for  market  the  eggs  of  what  would 
be  the  second  brood  are  destroyed. 

As  chickens  are  very  fond  of  the  beetles,  many  farmers  allow 
them  to  run  over  their  asparagus  beds.  This  method  is  reported 
f rom'several  localities  as  being  a  very  desirable  one. 

Asparagus  grows  wild  on  Long  Island,  thus  affording  food  for 
the  beetles  when  driven  from  the  beds.  In  spite  of  this,  however, 
the  cleaning  up  of  the  beds  in  the  fall,  especially  if  the  work  is 
done  uniformly  by  every  asparagus  grower,  would  do  much  to 
check  the  spread  of  this  pest.  Clean  culture  is  always  desirable 
and  a  freedom  from  rubbish  on  both  farm  and  garden  would  do 
much  toward  subduing  not  only  this  but  others  of  our  insect 
enemies. 

*Flnt  Annual  Report  on  the  iDjorioni  and  Other  Inaecta  of  the  State  of  New  York,  pageMft. 
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A  Lecanium  Scale  Infesting  Plum  Trees  in 
Western  New  York, 


In  obedience  to  a  summons  from  the  Director  of  the  Station, 
the  Entomologist  came  to  Geneva  November  9,  1894,  to  study  the 
life  history  and  habits  of  the  "  Plum  Scale "  and  to  conduct  a 
series  of  experiments  with  a  view  to  determining  a  practical 
method  of  combatting  this  pest. 

The  work  has  not  yet  progressed  far  enough  to  enable  the 
Entomologist  to  give  a  detailed  acco.unt  of  the  life  history  and 
habits  of  this  insect  as  a  result  of  his  own  investigations.  Only 
a  brief  outline  of  the  experiments  is  herein  given. 

The  experiments  were  conducted  in  the  orchards  of  Maxwell 
Brothers,  of  Geneva,  and  T.  Smith  &  Sons,  of  Ilector,  N.  Y.,, 
these  gentlemen  having  kindly  granted  the  use  of  a  number  of 
their  trees  for  this  purpose. 

*  Insecticides  tcsed,  —  T\ms  far  kerosene  emulsion  is  the  only 
insecticide  used  in  these  experiments,  as  it  is  considered  here  in 
the  east  to  be  one  of  the  cheapest  and  best  remedies  for  this  class 
of  insects.  It  is  a  powerful  external  irritant  and  is  commonly 
used  as  an  insecticide  in  cases  where  internal  poisons  can  not  be 
applied  to  advantage. 

As  will  be  seen,  the  emulsion  was  used  at  strengths  ranging 
from  one  part  of  the  emulsion  to  four  parts  of  water  to  one 
part  of  the  emulsion  to  16  parts  of  water;  the  object  being  to 
determine  the  strength  necessary  to  kill  the  insects. 

Method  of  application,  —  The  emulsion  was  applied  in  the 
form  of  a  spray.    No  power  sprayers  were  used  in  this  work  as 

*the  emulsion  wai  made  In  a  similar  manoer  to  that  described  on  page  419  of  bullettn  79  of 
this  SUtion. 
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it  was  found  necessary  to  stop  at  each  tree  in  order  to  do  the 
work  thoroughly.  At  Geneva  a  Clock  pump  and  Vermorell 
nozzles  were  used. 

Number  of  applications.  —  Up  to  the  time  of  writin^f,  but  one 
application  of  each  strength  has  been  made. 

Cost  of  material  and  amount  used.  —  In  figuring  the  cost  of  the 
emulsion,  kerosene  oil  was  valued  at  6.6  cents  per  gallon  (the 
price  paid  for  it  by  the  barrel  at  Hector)  and  soap  at  4  cents 
a  pound.  The  cost  of  labor  is  not  included.  The  great  variation 
in  the  amount  of  emulsion  used  per  tree  is  due,  in  part,  to  the 
size  of  the  trees,  but  largely  to  the  force  of  the  wind. 

Experiments.  —  Experiment  1.  November  16,  1894,  in  Max- 
well Brothers'  orchard  at  Geneva,  N.  Y.,  67  *ll-year-old  plum 
trees  were  sprayed  with  44^  gallons  of  kerosene  emulsion  diluted 
to  one  part  of  the  emulsion  to  four  parts  of  water.  Only  a  light 
breeze  was  blowing,  and  hence  but  comparatively  little  of  the 
emulsion  was  wasted.  Cost  per  tree  (for  the  emulsion  only), 
•006  cent.  In  this  and  the  following  experiments  the  trees  were 
drenched  with  the  emulsion  from  the  top  to  the  ground. 

Experiment  2.  November  17,  1894,  in  Maxwell  Brothers^ 
orchard,  55  trees  were  sprayed  with  kerosene  emulsion  at  a 
strength  of  one  part  of  the  emulsion  to  six  parts  of  water.  A 
strong  northwest  wind  was  blowing,  and  hence  much  of  the 
emulsion  was  wasted.    Co8t  per  tree,  .007  cent. 

Experiment  3.  November  IP,  1894,  in  Maxwell  Brothers' 
orchard,  45  trees  were  sprayed  with  kerosene  and  milk  emulsion 
at  a  strength  of  one  part  of  the  emulsion  to  six  parts  of  water. ' 
This  was  a  very  cold  and  windy  day.  The  emulsion  froze  upon 
the  trees  almost  immediately ;  much  of  it  was  wasted.  The  cost 
was  not  figured  in  this  experiment.*^ 

The  following  experiments  were  conducted  in  the  orchard  of 
T.  Smith  &  Sons,  at  Hector,  N.  Y. 

Experiment  4.    November  22, 1894, 69  trees  were  sprayed  with 

125  gallons  of  kerosene  emulsion  .at  a  strength  of  one  part  of  the 
emulsion  to  six  parts  of  water.  Weather  mild  with  but  little 
wind.    Cost  per  tree,  .0186  cent. 

Experiment  5.    November  22, 1894, 69  trees  were  sprayed  with 

126  ^Edlons  of  emulsion  diluted  with  nine  parts  of  water  to  one 

«A11  tke  treet  timjed  In  thii  orchard  were  11  year-old  trees. 
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•of  emulsion.    Weather,  same  as  in  experiment  4.    Cost  per  tree, 
.009  cent. 

Experiment  6.  November  23, 1894, 85  trees  were  sprayed  with 
150  gallons  of  kerosene  emulsion  diluted  with  12  parts  of 
water  to  one  of  emulsion.  The  weather  was  cold  and  very  windy. 
Oost  per  tree,  .006  cent. 

Experiment  7.  November  23, 1894,  71  trees  were  sprayed  with 
150  gallons  of  kerosene  emulsion  diluted  with  four  parts  of  water 
to  one  of  emulsion.  Weather  same  as  experiment  6.  Cost  per 
tree,  .021  cent.  Owing  to  the  wind  much  of  the  emulsion  was 
wasted. 

Experiment  8.  December  1 3, 1 89  ^,  150  trees  were  sprayed  with 
150  gallons  of  kerosene  emulsion  diluted  with  15  parts  of  water  to 
one  of  emulsion.  The  weather  was  mild  with  but  very  little 
wind.    Cost  per  tree,  .003  cent. 

Nearly  every  tree  sprayed  both  at  Hector  and  Geneva  were 
badly  infested  with  the  scale.  The  old  mother  scales  were  dead 
but  the  young  larvaa  were  hibernating  in  great  numbers  on  the 
undersides  of  the  twigs  and  in  crevices  in  the  bark  of  the  tranks 
and  large  branches. 

We  are  unable  at  this  time  to  determine  what  percentage  of 
the  scales  were  killed  by  the  treatment,  but  it  is  expected  that  a 
more  detailed  account  of  the  experiments  together  with  results 
will  be  published  in  the  fall.  • 
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I.  Insects  Affecting  Late  Cabbage. 


INTEODUCTORY. 

All  branches  of  industry  and  science  have  terms  and  names 
peculiar  to  themselves.  This  is  especially  true  of  Entomology. 
As  the  terms  used  in  Entomology  are  liable  to  be  confusing  to 
persons  who  are  not  familiar  with  them,  a  brief  explanation  of 
some  of  those  used  in  the  following  paper  is  given.  As  a  general 
rule,  nearly  all  insects  have  four  more  or  less  distinct  stages  or 
periods  in  their  life :  Firsts  the  eggs ;  second^  the  larva  (grub 
womf,  caterpiller,  slug,  maggot,  etc.) ;  thirds  the  pupa  (cocoon  and 
chrysaUs,  pupa  case,  resting  stage,  puparium,  etc ) ;  fov/rth^  imago 
(adult,  beetle,  bug,  butterfly,  moth,  wasp). 

This  report  of  insects  infesting  late  cabbage  treats  of  the  follow- 
ing species : 

European  Cabbage  Butterfly  {Pieris  rapce). 

Cabbage  Plusia,  or  Cabbage  Moth  {Plusia  hrassicoe). 

Cabbage  Plutella  (Plutella  crudferarum). 

Cabbage  Aphis  {Aphis  hras&icce). 

Green  fly  {RhopaJosiphum  dianthi). 

Onion  Thrips  {Thrips  alii). 

Harlequin  Cabbage  Bug  {Murganti  histrionica). 

Zebra  Caterpillar  {Mamestra  picta). 

Cabbage  Pionea  {Pionea  rimosalis). 

Southern  Cabbage  Butterfly  {Pieris  rapcB). 

THE  EUROPEAN  CABBAGE  BUTTERFLY. 
Pieris  rapce,  Linn. 
(Ord.  Lepidopteba  :  Fam.  PAPiuoNiDyE.) 
"  The  European  cabbage  butterfly,"  or,  as  it  is  often  called, 
"  The  Imported  Cabbage-worm,"  is  too  well  known  in  the  but- 
terfly and  caterpillar  stages  to  need  a  description.    The  egg  is 
not  so  well  known,  and  as  the  cocoon  of  one  of  the  parasites*  of 
this  caterpillar  is  often  mistaken  for  the  egg,  a  figure  of  each  is 

•  ApantcUet  glomerata$, 
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given.  (Figs.  1,  2,  Plate  I.)  Without  exception  this  is  the  worst 
cabbage  pest  that  market  gardeners  have  to  contend  with.  A? 
is  pretty  well  known,  it  was  introduced  into  this  country  frorr 
Europe  about  1857,  and,  like  most  of  our  foreign  insects,  increase: 
very  rapidly  for  a  few  years.  This  rapid  increase  was  probablv 
due,  partially  at  least,  to  the  fact  that  its  native  enemies  were  nf« 
imported  with  it ;  but  as  it  crowded  the  American  cabbage  butte: 
fly  to  the  wall,  the  enemies  of  the  latter  attacked  it.  In  sections  o 
the  country  where  only  one  crop  of  cabbage  is  raised  in  a  year, 
the  parasites  keep  its  numbers  reduced  so  that  it  is  not  conski 
ered  a  serious  pest.  In  sections  where  two  or  three  crops  of  ca''^ 
bage  are  raised  every  year  it  is  still  a  formidable  pest.  Obserr. 
tions  on  Long  Island  the  past  fall  have  shown,  however,  that  no 
more  than  one-tenth  of  the  larvae  of  the  last  broods  reachei 
maturity.  Their  numbers  were  not  only  reduced  by  parasit 
enemies,  but  by  a  disease. 

Three  broods  a  year  of  this  insect  are  reported  as  far  north  a^ 
Vermont  and  Massachusetts.  There  are  at  least  four  broods  o- 
Long  Island,  if  not  five,  in  a  year.  The  eggs  and  larvae  hav^ 
been  found  as  late  as  November  19. 

The  damage,  as  estimated  by  a  writer  for  the  American  Agr- 
culturist  in  1870,  was  $1,000,000  in  the  vicinity  of  New  Tori 
city.  Although  this  was  a  rough  estimate,  it  must  be  as  much  a^ 
that  at  the  present  date. 

Life-history.  The  egg  which  is  shown  at  Fig.  1,  Plate  I,  h 
deposited  on  the  early  cabbage  and  on  mustard.  The  larr 
hatches  from  the  egg  in  about  six  days.  The  first  act,  accordici' 
to  Dr.  Fitch,  is  to  devour  the  Qgg  shell.  It  next  spins  for  itself  .■ 
silken  mat  or  web  to  which  it  can  cling  while  feeding.  Thes^ 
webs  can  be  seen  easier  than  the  caterpillars  as  they  gliskr. 
Remedies  should  be  applied  at  once.  After  feeding  about  1 
days  and  molting  three  times  the  larvaa  crawl  to  any  dry  rubbish 
or  fence  where  they  can  change  to  pupae.  They  remain  in  the 
pupa  stage  about  12  days  when  the  case  splits  along  the  back 
and  the  butterfly  issues.  The  last  brood  is  supposed  to  pass  the 
winter  in  the  pupa  state,  but  from  the  number  of  young  butter 
flies  seen  pairing  as  late  as  November  10,  it  seems  more  than 
probable  that  these  females  will  hide  away  in  rubbish  and  survive 
the  winter  the  same  as  a  number  of  our  native  butterflies  do. 
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Remedies.  Curtis,  in  "  Farm  Insects ; "  Boisduval,  in  Entomo- 
logie  Horticole ;  Duponchel,  in  "Iconograph  of  Caterpillars;" 
Dr.  Fitch,  New  York's  first  State  Entomologist,  and  in  fact  nearly 
all  entomological  writers  since  the  time  of  those  above  named, 
recommend  capturing  the  adult  butterflies  with  a  hand-net. 
This,  in  fact,  seems  to  be  the  most  practical  preventive  that  can 
be  used.  If  market  gardeners  would  give  a  bounty  of,  say,  50 
cents  per  100  for  all  cabbage  butterflies  caught  between  the 
Ist  of  March  and  the  1st  of  June,  the  money  so  invested  would 
yield  large  returns  by  the  end  of  the  year.  Each  butterfly  lays 
at  least  100  eggs,  probably  300 ;  for  the  sake  of  an  estimate  sup- 
pose 100  eggs  which  survive  to  make  adult  butterflies,  allowing 
that  one-half  in  each  brood  are  males.  Then,  from  one  butter- 
fly, in  the  second  brood  there  would  be  2,500  ;  in  the  third, 
126,000 ;  and  in  the  fourth  brood,  625,000  female  butterflies.  If 
turnips,  radishes,  or  some  other  plant  of  the  mustard  family  that 
flowers  early  in  the  season  were  set  on  the  borders  of  the 
cabbage  field  the  butterflies  could  be  caught  on  these  and  thus 
avoid  the  liability  of  injury  to  the  cabbage  plants  by  the  boys 
chasing  the  butterflies  over  the  field. 

Without  doubt  Paris  green  and  London  purple  are  the  most 
reliable  remedies  to  be  used ;  that  is,  they  can  be  depended  upon 
to  kill  caterpillars  that  feed  upon  cabbage.  Their  use  in  powder 
form  has  been  generally  recommended  especially  in  preference  to 
using  them  in  water  alone,  as  it  is  difficult  to  make  water  adhere 
to  the  leaves  of  cabbage.  But,  as  shown  by  experiments  made 
on  the  cabbage  moth  larva  late  in  the  season,  the  indications  are 
that  it  is  best  to  use  the  above  remedies  in  the  wet  form,  pre- 
pared as  given  in  formula  in  article  on  insecticides  on  a  sub- 
sequent page.  As  shown  in  the  following  experiments,  if  applied 
in  powder  form  while  the  dew  is  on,  as  thick  as  farmers  usually 
apply  "  slug  shot,"  or  if  a  light  shower  should  follow  their  appli- 
cation they  are  liable  to  injure  the  foliage. 

The  following  experiments,  though  a  part  of  a  number  of  dis- 
connected experiments  which  were  primarily  intended  to  test  the 
killing  properties  in  field  and  in  laboratory  of  a  number  of  the 
arsenites,  show  reasons  for  the  above  estimates : 

September  25.  Sprayed  a  plat  of  220  cabbage  plants  with  Paris 
green,  also  sprayed  the  same  number  of  plants  with  London 
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purple,  both  prepared  according  to  formula  given  for  water  nnx- 
tures  of  Paris  green  and  London  purple  on  page  763  of  this  report^ 
except  that  one-third  pound  more  of  each  poison  was  used.  Each 
plat  contained  about  an  equal  number  of  heads  of  the  smooth 
and  curled  varieties.  The  mixtures  were  applied  with  a  knapsack 
sprayer  which  has  no  agitator.  The  mixtures  settled  some,  so 
that  the  first  heads  sprayed  in  each  case  were  thoroughly  smeared 
with  the  lime  and  arsenites. 

September  28.  No  signs  of  injury  by  burning  on  any  of  the 
plants.  In  both  cases  more  of  the  European  cabbage  butterfly 
caterpillars  are  dead  than  of  the  Cabbage-moth  caterpUlars. 

October  2.  No  injury  to  any  of  the  plants  sprayed  September 
26.  Some  lime  still  adheres  to  the  plants  after  a  heavy  shower 
of  the  29th. 

A  series  of  tests  made  in  the  laboratory  by  simply  sprajring 
the  leaves  of  cabbage  with  an  ordinary  atomizer,  showed  more 
conclusively  than  the  field  test  that  lime  aids  the  mixture  in 
adhering  to  the  foliage,  as  well  as  preventing  injury  by  burning. 

October  2.  While  the  cabbage  was  covered  with  dew  about  150 
heads  were  dusted  with  Paris  green,  one  part  to  15  parts  flour. 
Treated  same  number  of  heads  with  London  purple,  one  part  to 
16  parts  flour.  Applied  the  above  powders  with  a  *'  powder 
gun,"  as  thick  as  "  slug  shot"  is  usually  applied.  Each  plat  con- 
tained an  equal  number  of  smooth  and  curled  varieties. 

October  6.  Leaves  of  both  varieties  of  cabbage  burned  in  both 
plats.    The  Savoy  variety  injured  the  worst. 

October  17.  Repeated  experiment  of  October  2  under  same  con- 
ditions, except  that  the  dew  was  oflf. 

October  19.  Light  shower. 

October  22.  Each  patch  is  burned  slightly,  especially  the  Savoy 
varieties. 

It  follows  without  proof  that  neither  flour  nor  road  dust  will 
prevent  free  arsenic  in  Paris  green  or  London  purple  going  in 
solution  if  applied  while  the  dew  is  on,  and  if  applied  when  the 
plants  are  dry  it  adheres  to  the  upper  surface  of  the  leaves  and  is 
no  more  efficient  than  when  applied  in  water  alone  at  least 
against  the  cabbage  moth. 

Some  of  the  market  gardeners  use  Paris  green  as  strong  as 
one  pound  to  80  gallons  of  water  for  potatoes.  There  is  no  danger 
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to  the  plant  in  using  it  as  strong  as  this  if  it  is  mixed  with  lime 
water.     The  lime  should  be  water-slaked  and  not  allowed  to  dry. 

As  consumers  are  sometimes  prejudiced  against  the  use  of 
arsenic,  neither  London  purple  nor  Paris  green  should  be  used 
on  cabbage  after  the  heads  are  one-half  grown.  Numerous  ot'^  er 
remedies  have  been  used,  many  of  which  are  mere  makeshifts. 
The  apparent  success  of  many  of  these  is  doubtless  due  more  to 
the  work  of  natural  agencies  than  to  any  real  virtue  of  the  reme- 
dies.   The  following  is  a  list  of  some  of  these  remedies : 

Boad  dust,  meal,  flour ;  decoctions  of  alder,  dog  fennel,  knot- 
weed  and  smartweed ;  lime,  salt,  ashes,  brine,  lye,  black  pepper, 
Cayenne  pepper,  hellebore,  Persian  insect  powder,  oxide  of  sili- 
cate, "  par  odium,"  cresylic  acid,  carbolic  acid,  Pyrethrum,  hot 
water,  kerosene  emulsion,  and  slug  shot.  All  of  the  above- 
named  remedies,  except  the  last,  kill  by  being  brought  in  contact 
with  the  body  of  the  insect.  For  this  reason  some  of  the  larvae 
are  sure  to  escape.  Many  of  the  gardeners  on  Long  Island  use 
slug  shot  instead  of  using  Paris  green.  The  active  principle  in 
this  is  arsenic,  the  same  as  in  Paris  green,  and  is  as  dangerous  as 
the  latter  if  enough  of  it  is  used.  In  many  cases  this  is  as  unre- 
liable as  road  dust.  Samples  of  it  tested  in  the  laboratory  the 
past  fall  would  not  kill  the  larvae  except  when  put  on  so  thick  as 
to  smother  them. 

Natusal  Agbnoibs  which  Assist  in  Their  Dbstbuotion. 

Parasites.  Figure  2,  Plate  I,  shows  the  cocoon  of  a  small 
wasp-like  chalsid  fly,  attached  to  a  caterpillar.  This  is  known 
as  Apcmtales  glomeratus.  It  aids  in  destroying  large  numbers  of 
the  "cabbage  caterpillar"  at  least  during  dry  seasons.  This 
parasite  is  a  delicate  four-winged  fly  armed  with  a  lance-like 
ovipositor  with  which  it  can  penetrate  the  skin  of  the  caterpillar 
and  deposit  its  e^gg  within  the  body  of  its  host.  These  eggs 
hatch  into  footless  maggot-like  larvae,  which  feed  on  the  fluids 
but  not  on  the  vital  organs  of  the  caterpillar.  When  full  grown 
these  larvae  bore  through  the  body  wall  and  spin  a  silken  cocoon 
on  or  near  the  caterpillar;  within  the  cocoons  they  change  to  a 
chrysalis  and  finally  back  to  the  small  four-winged  fly.  At  the 
time  these  parasites  leave  the  body  of  the  caterpillar  the  latter 
dies.    The  cocoons  are  light  yellow  in  color  and  have  been  mis- 
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taken  for  the  eggs  of  the  cabbage  butterfly.  Some  people  even 
think  they  are  the  eggs  of  the  caterpillar,  ^hich  is  an  impossi- 
bility. 

Another  valuably  native  parasite  is  Pteromolvs  puparwm; 
which  according  to  W.  B.  Alword*  deposits  its  eggs  in  the  cater- 
pillar just  before  the  latter  changes  to  a  chrysalis.  As  in  the 
preceding  parasite  the  eggs  hatch  into  footless  maggoMike  larvse, 
but  in  this  case  they  feea  on  all  of  the  soft  parts  of  the  chrysalis, 
which  soon  changes  to  a  peculiar  brown  color  and  becomes  hajrd 
and  lifeless.  The  parasites  change  to  pupse  within  the  chrysalis. 
When  they  hatch  they  have  to  bore  through  the  chrysalis  walls. 
From  two  to  three  hundred  of  these  parasites  have  been  bred 
from  a  single  chrysalid.  If,  as  has  been  recommended  by  some 
writers,  the  chrysalids  of  the  cabbage  butterfly  are  gathered  to 
be  destroyed,  instead  of  being  crushed  they  should  be  placed  in 
a  box  and  covered  with  mosquito  netting.  The  parasites  can 
escape  through  the  netting  as  they  hatch,  and  the  butterflies  will 
perish  in  a  few  days. 

These  two  parasites  are  delicate  insects  and  probably  the 
heavy  rains  in  early  summer  prevent  their  increase  in  numbers 
sufficient  to  check  the  increase  of  the  cabbage  butterfly. 

Bacterial  disease  — Micrococcus  of  the  cabbage  cater- 
pillar. This  disease  was  first  observed  by  Dr.  Forbes  at 
Normal,  Illinois,  in  1883.  He  is  qf  the  opinion  that  it  was  first 
noticed  in  the  vicinity  of  Washington,  D.  C,  by  Dr.  Riley,  in 
1879,  although  the  latter  evidently  did  not  realize  what  it  was. 
It  \&  apparently  similar  to  the  ^^ FlacherW'^  or  ^' Schlaffsucht^'*  of 
the  silk  worm ;  that  is,  it  is  due  to  a  microorganism. 

The  disease  can  be  quite  accurately  distinguished  by  external 
appearances.  In  the  first  stages  the  caterpillars  change  from 
their  natural,  lively  green  color  to  a  paler  green.  In  a  short 
time  they  have  an  ashy  hue  and  are  sluggish.  Immediately 
after  death  they  change  to  a  sooty  gray,  the  body  contents 
change  to  fluid,  the  skin  breaks  easily  and  the  dirty  fluid  becomes 
smeared  over  the  surface  of  the  leaf. 

That  it  is  a  contagious  disease  we  have  only  indirect  proof. 
It  has  been  observed  in  Illinois  and  Iowa  for  the  past  10  years. 
Usually  it  seemed  to  start  in  warm,  dry  seasons,  in  August  or 


*  U.  S.  Diy.  of  Bnt.  Bull.  No.  18, 1886,  pp.  50-51. 
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September,  occurring  in  some  localities  and  not  in  others.  If  the 
dry  spell  continued  long  enough  the  disease  would  appear  in  other 
fields,  which,  of  course,  was  an  indication  of  its  spreading. 

Artificial  cultures  of  the  disease  have  been  obtained  by  Dr. 
Forbes,  of  Illinois,  and  at  the  Iowa  Experiment  Station.  Inocu- 
lations have  been  made  from  these  cultures  in  both  of  the  States, 
but  in  every  case  the  appearance  of  the  disease  in  the  fields  has 
interfered  with  carrying  the  experiments  far  enough  to  obtain 
positive  results.  Still  another  cause  which  has  interfered  with 
the  determination  of  the  contagious  character  of  the  disease  is 
the  fact  that  no  resting  spores  of  this  Micrococcus  have  been 
obtained  in  artificial  cultures.  During  the  fall  of  lb9  \  at  the 
Iowa  Experiment  Station,  a  number  of  the  diseased  larvae  were 
obtained  from  the  field  and  placed  in  a  dry  atmosphere  until  they 
became  mummified.  The  past  season  Mr.  Charles  W.  Malley,  of 
the  above  Station,  made  cultures  from  these  mummified  larvae. 
As  far  as  microscopical  characters  and  method  of  growth  on 
culture  media  could  be  relied  upon,  the  pure  Micrococcus  of  the 
cabbage- worm  disease  was  obtained.  Some  of  the  above  cultures 
were  obtained  from  Mr.  Malley  and  bouillon,  or  beef  tea,  cultures 
were  made  from  these.  On  August  22  a  number  of  larvae  of 
Pieria  rapcB  and  of  the  cabbage  Plusia  were  taken  to  the  \2i^^f^: 
atory  from  the  field  of  Mr.  Yan  Dine  and  placed  on  cabbages  gj^^ 
ing  in  flower  pots.  The  bouillon  was  sprayed  on  the  leavq^jft^^ 
larvae.  By  August  27  all  the  larvae  of  the  imported  odi^/^f^^ 
worm  were  dead,  while  Plusia  did  not  seem  to  be  aflFected^n^Aj^ 
least.  In  a  second  case  the  bouillon  was  sprayed  on  the  c§jp^)^u§ 
and  the  larvae  placed  on  the  plants  afterward.  OnAugnwlj^ 
all  these  larvae  were  dead  except  one  which  had  pupated.//  iiiribe 
first  case  the  bouillon  culture  was  sprayed  on  the  pkate^)  Mi 
strength;  in  the  second  it  was  diluted  with  water  Iftapettgfcto 
one  of  the  culture.  sender. 

On  August  29  when  Mr.  Van  Dine's  cabbage  field  WBl3ieYi& 
ited  to  obtain  a  new  lot  of  material  to  work  with,  the  disea§^5)ras 
found  raging  at  a  frightful  rate.  This  of  course  put  a  stop^^Q 
work  with  material  from  that  field  and  deprived  the  test^gU 
certainty.  Vjio^f 

A  second  attempt  was  made  September  12  on  mat^ri^* ob- 
tained from  Mr.  Van  Dergau's  near  Queens,  L.   I.      Ti^e^^ 
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bouillon  culture  of  August  14  was  used.  It  was  applied  full 
strength  to  the  leaves  in  a  fine  spray,  allowed  to  dry  and  then  six 
larvaB  of  Pieris  were  placed  on  the  sprayed  cabbage.  On  Septem- 
ber 20  only  two  of  the  larvae  had  died  apparently  from  the  dis- 
ease; the  rest  had  pupated.  An  experiment  parallel  with  this 
was  made  by  ap^dying  the  spray  to  the  teaves  of  the  cabbage 
while  the  larvae  were  on  the  plant.  Of  the  six  larvae  so  treated 
only  one  died  with  symptoms  of  the  disease ;  one  was  killed  by 
parasites  and  the  rest  pupated.  Two  checks  were  carried  with 
the  above  tests  in  each  of  which  several  died  from  parasites  and 
the  rest  pupated.  No  further  attempts  at  artificial  inoculation 
were  made  after  this  date  as  no  fields  were  found  where  a  few 
diseased  worms  could  not  be  obtained.  In  the  last  experiments 
it  is  probable  that  either  the  bouillon  culture  had  lost  its  virulence 
or  had  become  coutaminated  by  other  germs.  The  laboratory 
was  not  fitted  for  such  work  so  it  was  next  to  impossible  to  keep 
pure  cultures. 

As  previously  stated  the  reasons  that  no  positive,  direct  proof 
ef  the  contagious  character  of  the  disease  has  yet  been  obtained 
are :  1st.  The  difficulty  of  carrying  the  disease  on  culture  media 
and  retaining  its  virulence  over  winter.  2d.  The  difficulty  of 
obtaining  healthy  caterpillars  to  treat  after  cultures  of  the  disease 
were  obtained.  It  is  to  be  hoped  that  a  trial  with  the  disease  may 
be  made  on  Long  Island  with  the  first  brood  on  early  cabbage, 
before  it  gets  started  in  the  fields.  In  fact,  this  will  be  the  only 
way  of  making  field  tests  of  the  disease.  If  it  should  prove  a 
success  it  would  be  necessary  to  test  the  germ  thoroughly  on 
higher  animals  before  it  can  be  recommended  for  general  use.  Of 
course  we  have  a  partial  test  of  this  from  the  fact  that  germs  of 
tiie  disease  have  been  on  cabbage  for  the  past  10  years  and  prob- 
ably longer.  No  ill  eflfeot  could  result  from  [thoroughly  cooked 
cabbage.  Like  all  diseases  and  parasites  it  can  only  act  as  a 
check  to  the  increase  of  the  cabbage  butterfly. 

Conclusions.  Care  should  be  used  not  to  destroy  the  para- 
sites of  the  cabbage  caterpillar,  yet  it  should  be  remembered  that 
these  act  merely  as  checks  to  their  increase  and  can  not  be  ex- 
pected to  exterminate  them. 

Preventive  measures  are  worth  more  than  all  the  named  reme- 
dies, although  applied  at  one  time.    If  capturing  is  not  practical, 
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the  persistent  use  of  Paris  green  on  the  first  crop  while  the  larvsB 
are  small  should  be  resorted  to,  even  if  but  few  butterflies  are  to 
be  seen.  There  is  nothing  more  true  in  the  struggle  between  the 
gardener  and  the  cabbage  butterfly  than  the  old  adage,  *^An  ounce 
of  prevention  is  worth  a  pound  of  cure,"  and  the  result  of  neglect 
is  a  riddled  crop  of  cabbage  and  a  cursing  from  one's  thrifty 
neighbors. 
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THE  CABBAGE  PLUSIA,  OR  CABBAGE  MOTH. 

Plitsia  JSrassiccBy  Riley. 

(Ord.  Lbpidopibba  ;  Fam.  NooxuiDiE.) 

This  is  a  native  moth,  but  is  not  as  well  known  by  gardeners 

as  the  cabbage  butterfly;  in  fact,  the  injury  which  it  does  to  late 

cabbage  is  usually  considered  to  be  the  work  of  the  larvaa  of  the 

cabbage  butterfly. 

•  The  cabbage  moth  was  first  described  by  Dr.  Riley*  in  1870. 
Undoubtedly  it  does  more  damage  to  late  cabbage  and  lettuce 
on  Long  Island  than  the  cabbage  butterfly,  as,  in  this  locality,  it 
is  not  checked  by  parasites.  The  larva  is  especially  injurious  to 
lettuce  when  the  latter  is  transplanted  from  cold  frames  or  open 
beds  to  the  forcing-house. 


*  Second  Beport  of  Inseots  of  Mo.,  0.  V.  Riley,  1870,  pp.  110-118. 
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In  Europe,  according  to  Curtis,*  there  is  a  Pltma  called  the 
Y-moth  {Plusia  gamma\  which  ruins  the  turnip  crop  in  some 
seasons.  This  is  closely  related  to  our  cabbage  moth.  It  has 
been  noted  in  France  that  this  species  increases  more  rapidly  in 
wet  than  in  dry  seasons ;  also,  that  it  flies  in  the  day-time  regard- 
less of  the  character  of  the  weather.  Our  na'tive  species  is  surely 
not  as  partial  to  wet  weather,  for  it  was  found  quite  abundant  on 
cabbage  near  Queens,  N.  T.,  as  early  as  September  10  ;  still  the 
cold  rains  of  October  and  November  evidently  did  not  check 
their  increase  in  the  least. 

Dr.  Thomas,  in  his  Fourth  Report  on  Insects  of  Illinois,  says : 
*'  Unlike  most  noctuids,  Plusia  flies  during  the  day  instead  of  the 
night."  Other  writers  state  that  it  flies  only  at  night.  Both  state- 
ments are  probably  true.  They  have  been  observed  the  past  fall  fly- 
ing around  radish  and  mustard  flowers  in  the  late  afternoon.  As 
late  as  November  5  they  were  noticed  flying  around  flowers  at 
noon,  but  in  all  cases  those  taken  at  flowers  were  male  moths.  The 
females  are  very  shy  and  were  not  seen  on  the  wing  except  when 
frightened  from  their  hiding  places. 

Food  plants.  Dr.  Riley  f  gives  cabbage,  Crepisy  clover,  dan- 
delion, German  ivy,  Chenopodium^  kale,  tomato,  mignonette  and 
dock  as  food  plants.  Dr.  Lintner  X  adds  turnip,  lettuce,  celery 
and  Japan  quince,  and  has  had  it  reported  to  him  as  feeding  on 
parsley,  heliotrope  and  Pelargonium.  To  these  may  be  added 
spinach,  on  which  plant  it  was  found  feeding  late  in  October, 
near  Jamaica,  N.  Y. 

Life-history  and  description.  Like  i:he  cabbage  butterfly 
it  deposits  its  eggs  singly  on  the  outer  leaves.  The  eggs  are  turnip 
shaped  and  ribbed,  and  in  color  nearly  pure  white.  Figure  3, 
Plate  I,  shows  an  egg  magnified  about  20  diameters.  They 
are  about  the  size  of  a  mustard  seed.  The  length  of  time 
required  for  the  eggs  to  hatch  does  not  seem  to  have  been  noted 
by  any  entomologist. 

The  caterpillars  are  not  provided  with  prolegs  on  the  sixth  and 
seventh  segments  like  most  Noctuids,  so  in  traveling  over  the 

•  Farm  Inger^tft,  by  John  CurMs,  F.  L.  8.,  etc,  18tt0,  pp.  88-95. 

tBuU.  No.  6.  U.  8.  EDtomological  Commiaslon,  1881,  p.  78. 

%  Second  Annual  Report  Noxious  and  Other  Insecta  of  N.  T.,  1865,  p.  91. 
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surface  of  the  leaf  they  loop  the  body  like  the  "  Measuring 
Worms  "  or  "  Geometers."  From  this  habit  they  are  sometimes 
called  "  Cabbage  Loopers." 

Like  the  cabbage  caterpillar  they  are  only  satisfied  with  feed- 
ing while  very  young  on  the  outer  leaves  of  the  cabbage.  As 
they  increase  in  size  they  work  toward  the  center  of  the  head , 
and,  if  these  are  not  fully  formed,  they  will  work  into  them  as 
bad  or  worse  than  the  cabbage  caterpillar  does.  When  about 
one-fourth  grown  the  caterpillars  or  larvae  are  nearly  as  dark 
green  as  the  cabbage  caterpillar,  but  are  distinctly  marked  with 
white  longitudinal  lines.  When  half  to  two-thirds  grown  they 
have  changed  to  a  light  green  and  the  markings  are  not  distinct. 
There  are  very  few  hairs  on  the  body.  Two  sizes  of  the  larva 
are  shown  at  Figure  5,  Plate  I.  When  full  grown  the  caterpillar, 
instead  of  crawling  away  to  pupate  around  some  old  fence  or  dead 
weed,  like  the  imported  cabbage  caterpillar,  crawls  to  the  under 
side  of  a  leaf,  usually  one  of  the  outer  leaves  of  the  cabbage,  spins 
a  thin  silken  cocoon  and  changes  to  a  chrysalis.  The  chrysalis 
can  be  seen  through  the  cocoon.  It  changes  from  the  chrysalis 
to  the  adult  moth  in  10  days  or  two  weeks. 

The  male  moth  differs  from  the  female  by  having  a  conspicuous 
tuft  of  brown  hairs  on  each  side  of  the  abdomen  near  the  caudal 
end ;  also  in  having  the  white  marks  on  the  fore  wings  in  the 
form  of  a  dot  and  a  V-shaped  mark,  while  in  the  female  the  mark 
resembles  the  figure  8.  These  differences  are  nicely  shown  in 
Figs.  4  and  4},  Plate  I.  The  hind  wiags  in  both  male  and  female 
are  mouse  colored,  with  the  margins  fringed  with  white  and  fawn 
colored  hairs.  Dr.  Lintner^  states  that  there  are  only  iwo 
broods  of  this  moth  a  year.  The  larva)  were  observed  here  in 
large  numbers  as  early  as  September  10.  Moths  issued  in  labora> 
tory  as  late  as  December  1.  Eggs  and  larvse  were  found  on  cab- 
bage as  late  as  November  19.  From  the  number  of  caterpillars 
found  by  September  10,  it  would  seem  that  these  must  belong  ta 
the  second  brood;  if  so,  there  must  be  at  least  three  broods  a 
year  on  Long  Island. 

Dr.  Thomasf  expresses  the  opinion  that  they  hibernate  in  the 
adult  stage.     At  least  part  of  the  last  brood  passes  the  winter  in 


*  Sixth  Report  on  lojurlous  and  Other  Insects  of  N.  Y.,  1890,  p.  184. 

t  Ninth  Annu&l  Report  Noxious  and  Bentflclal  Insects  of  Ul.,  1680,  p.  48. 
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the  pupa  state,  but  there  seems  to  be  no  reason  to  doubt  that  the 
adults  oan  hibernate  in  rubbish,  or  in  the  leaves  of  the  cabbage 
left  on  the  fields  all  winter,  as  part  of  these  plants  become  par- 
tially covered  in  plowing  and  live  over  winter. 

Bemedies.  Catching  the  moths  with  a  hand  net  has  been 
recommended,  but  it  is  entirely  impractical.  As  already  stated, 
the  female  moths  are  rarely  seen ;  this  is  especially  true  in  the 
spring.  Light  traps  may  prove  practical,  bi^t  there  is  no  record 
of  their  being  tried.  With  the  exception  of  the  above-named 
preventives  the  same  remedies  should  be  applied  for  Plusia  as 
for  the  cabbage  butterfly  caterpillar.  The  application'  of  these 
poisons  must  be  more  thorough  and  as  strong  as  the  plants  will 
bear,  because,  if  Plusia  gets  a  particle  of  food  that  disagrees 
vdth  him  he  travels  to  new  feeding  grounds.  In  the  series 
of  experiments  with  Paris  green,  London  purple  and  "  Slug  Shot," 
used  in  a  dry  form  (part  of  which  are  given  in  the  article  on 
cabbage  butterfly),  no  results  worth  mentioning  were  obtained  on 
Pluaiaj  as  the  larvas  would  travel  to  parts  of  the  plants  where 
powders  could  not  be  applied.  Better  results  were  obtained  by 
the  use  of  Paris  green  and  London  purple,  with  water  and  lime 
a^lthough  tests  with  these  in  the  laboratory  indicated  that  the 
killing  properties  of  both  were  lessened  by  the  lime.  This  was 
•especially  true  with  the  London  purple. 

Natubal  Agencies  which  Assist  in  their  DESTBUcnoN. 

Parasites.  A  few  chrysalids  have  been  found  the  past  fall 
at  Jamaica  N.  T.,  which  appear  to  be  infested  by  Pteromalu^ 
jmpariumj  but  nothing  has  been  bred  from  them,  nor  were  any 
larvae  found  that  showed  any  indication  of  parasites.  Curtis 
states  that  to  his  Jinowledge  the  T-moth  has  no  parasites.* 
Parasites  have  been  bred  from  Plusia  by  Dr.  Riley  and  Prof. 
Howard,  and  an  egg  parasite  by  Prof.  Ashmead.  These  para- 
•^ites  were  obtained  in  the  southern  half  of  the  United  States. 

Diseases.  Prof.  Osbornf  mentions  the  occurrence  of  a  disease 
on  Pltisia  at  Ames,  Iowa,  during  the  fall  of  1892.  This  was  the 
only  check  to  this  pest  observed  on  Long  Island  the  past  fall. 
Sickly  specimens  were  first  noticed  October  27  on  cabbage.     Later 

«  FUmlnMCta,  I860,  pp.  8»~M. 

^  U.  8.  DepC  Agriculture,  DIv.  of  But.,  BuU.  No.  80, 18M,  p.  48. 


Digitized  by 


Google 


Nbw  York  AosionLTiTBAL  Expbbimbht  Station.        749 

it  was  found  in  several  localities  very  virulent  on  larvae  feeding  on 
lettuce,  especially  in  cold  frames.  The  first  outward  symptoms  of 
the  disease  is  the  yellowish  appearance  of  the  larvae.  At  death 
they  are  ashy  grey.  In  addition  to  the  color  they  are  firmly  fast- 
ened by  the  prolegs  and  hang  with  head  downward.  They  soon 
change  to  a  dirty  putrid  mass  the  same  as  the  cabbage  caterpillar 
when  aflfected  with  the  bacterial  disease.  But  instead  of  thriving 
during  warm  weather  like  the  disease  of  the  cabbage  worm,  this 
later  disease  did  not  appear  until  the  cold  wet  weather  of  October 
and  November  set  in. 

Conclusions.  First.  The  cabbage  moth  did  more  damage  to 
late  cabbage  on  Long  Island  in  1891  than  the  cabbage  butterfly. 
It  is  liable  to  ruin  late  crops  of  lettuce,  especially  transplanted 
crops. 

Second.  Apparently  it  is  three-brooded  on  Long  Island,  and 
probably  hibernates  both  in  the  adult  and  pupa  stages. 

Third.  Paris  green  mixed  with  lime  water  is  the  surest  remedy 
for  it. 

Fourth.  It  has  but  few  natural  enemies  on  Long  Island,  but  is 
attacked  late  in  the  fall  by  a  virulent  disease. 
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THE  CABBAGE  PLUTELLA. 
Plutella  cruciferarv/my  Zbll. 
(Ord.  Lepidopteba.  :  Fam.  Tineid^.) 
This  moth  has  been  described  under  the  following  names: 
"  The  Web  Moth,"  "  The  Cabbage  Leaf-Miner,"  "The  Diamond- 
back  Turnip  Moth,"  " The  Diamond-back  Cabbage  Moth,"  "The 
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Diamond-back    Moth,"    and    "  The    European    Cabbage   Web 
Moth." 

It  is  not  a  native,  but  apparently  the  exact  time  of  its  importa- 
tion is  not  known.  In  this  country  it  was  first  observed  in  Illi- 
nois by  Dr.  Fitch,*  in  1855.  From  its  habit  of  hiding  under  a 
web  he  described  it  as  "The  Cabbage, Web  Moth"  {CercLstoma 
■hrassicella).  He  found  it  in  New  York  in  1869.  Several  Euro- 
pean and  American  writers  state  that  there  are  but  two  broods 
in  a  year.  Curtisf  says:  '* There  is  a  succession  of  broods  in 
England."  Prof.  Gillette:!:  found  the  cocoons  on  early  cabbage 
in  June  in  Colorado,  and  says :  "  There  are  probably  three  or 
four  broods  in  a  season."  It  was  observed  near  Jamaica,  N.  Y., 
the  latter  part  of  July.  Adults  and  larvae  were  found  every 
month  from  then  until  November  27,  at  which  time  the  larva? 
were  still  feeding  on  cabbage.  It  was  not  noticed  in  injurious 
numbers  the  past  fall  on  Long  Island.  In  some  seasons  it  occurs 
in  numbers  sufficient  to  do  a  great  deal  of  damage  to  rape  and 
turnips.  It  is  also  known  to  feed  on  cauliflower  and  Brussek 
sprouts  as  well  as  on  cabbage.  It  injures  cabbage  principally  in 
the  early  part  of  the  season. 

Life-history  and  description.  No  one  in  this  country 
seems  to  have  noticed  the  eggs.  Curtis,  in  his  Farm  Insects, 
figures  them  in  a  cluster,  but  does  not  mention  them  in  the  text. 
It  seems  scarcely  probable  that  they  are  laid  in  clusters,  when 
the  catierpillars  are  always  found  feeding  separately  ttfe  same  as 
the  larvae  of  the  cabbage  butterfly  and  moth. 

The  caterpillar  is  a  pale  green  worm  about  one-fourth  inch 
long,  with  stiff  dark  hairs  scattered  over  the  body.  It  is  usually 
found  hidden  under  a  web.  If  touched  it  will  fall  a  short  dis- 
tance and  hang  by  a  delicate  silken  thread.  When  feediug  it 
usually  leaves  its  web,  especially  when  nearly  full  grown.  Very 
often,  as  shown  in  Fig.  6,  Plate  I,  they  do  not  eat  entirely 
through  the  leaf  tissue.  This  habit  has  given  them  the  name  of 
^^  Cabbage  Leaf-miner."  AVhen  full  grown  the  larva  spins  a  thin 
cocoon  in  a  fold  on  either  side  of  the  leaf.  According  to  Curtis, 
who  quotes  from  M.  Duponchel,  between  12  and  20  days  are  re- 
•quired  for  the  larva  to  change  to  a  chrysalis  and  finally  to  the  adult. 

*  Fitch^B  First  Report  on  Noxious,  Beneficial  and  Other  Insects  of  N.  T.,  1855,  pp.  170-175. 
t  Farm  Insects,  by  John  Curtis,  F.  L.  B.,  etc. 
t  BuU.  No.  84,  Oolo.  Agri.  Bzp.  Sta.,  1898. 
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The  moth  is  rarely  seen  except  when  frightened  from  its  hiding 
place. 

The  four  wings  have  a  white  or  yellowish  white  wavy  band  on 
the  hind  margin.  When  seen  at  rest  these  bands  are  united 
along  the  back  so  as  to  form  three  diamond  shaped  spots.  The 
hind  wings  are  fringed  with  long  hairs.  It  probably  passes  the 
winter  in  the  pupa  and  adult  stages. 

Parasites.  In  this  country  entomologists  have  bred  seven 
species  of  parasites  from  this .  insect.  The  most  common  one 
found  here  the  past  fall  was  Limneria  tibiator  Or.*  Apparently 
it  does  not  sting  the  larva  until  the  latter  has  spun  its  cocoon. 
After  devouring  the  larva  of  the  Plutella  the  larva  of  the 
parasite  spins  a  paper  like  cocoon  within  its  host.  As  late  as 
November  27  it  was  almost  impossible  to  find  cocoons  of 
PluteUa  that  were  not  parasitized,  besides,  the  adult  parasites 
were  still  active  at  that  date. 
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*  Kindly  determined  for  me  bj  L.  O.  Howard,  United  States  Entomologitt. 
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Oonclusion. —  This  moth  will  not  be  apt  to  be  injarious  to 
cabbage  on  Long  Island  next  year.  It  is  probably  three  brooded 
in  this  locality.  Thorough  treatment  of  cabbage  with  the 
arsenites  for  the  cabbage  moth  and  the  cabbage  butterfly  will 
prevent  any  unusual  outbreak  of  the  cabbage  PlutdLa. 


CABBAGE  APHIS. 

Aphis  hrassioWy  Link. 

(Ord.  Hsmiptbba  :  Subord.  Homoptbba  :  Fam.  Aphidid^.) 

Probably  there  is  no  better  known  cabbage  pest  than  the  cab- 
bage aphis,  also  known  as  cabbage  louse  and  ^^  greenfly."  This 
pest  has  done  as  much  or  more  damage  on  Long  Island  the  past 
season  than  the  cabbage  caterpillars,  that  is,  estimating  the  dam- 
age from  early  spring  till  late  fall.  Mr.  J.  M.  Lupton,  of  Matti- 
tuck,  who  is  an  extensive  grower  of  garden  seeds,  states  that  it 
caused  a  large  amount  of  damage  to  seed  cabbage  by  injuring  the 
seed  stalk  so  that  in  some  places  no  seed  was  produced.  Mr.  Yan 
Dergau,  of  Queens,  made  the  same  complaint.  It  also  caused  con- 
siderable damage  to  cabbage  in  the  seed  beds. 

Many  heads  of  the  last  two  crops  of  cabbage  were  actually 
filthy  from  the  masses  of  lice  on  them.  It  was  not  an  unconunon 
sight  in  cabbage  fields  to  see  heads  with  the  outside  leaves  dead 
and  covered  with  the  inflated  skins  of  what  had  been  parasitized 
aphids ;  above  this  would  be  a  few  half -dead  leaves  covered  with 
about  an  equal  number  of  parasitized  and  live  aphids,  while 
within  the  withy  head  would  be  masses  of  perfectly  healthy 
lice. 

This  was  especially  true  of  the  Savoy  varieties.  Some  garden- 
ers seem  to  have  the  idea  that  this  variety  of  cabbage  is  freer 
from  insect  injury  than  other  kinds.  Obser^^ations  the  past  fall 
would  indicate  that  this  is  simply  due  to  appearances  and  not 
fact.  Plant  lice  curl  the  leaves  of  all  cabbage  more  or  less.  The 
Savoy  variety  furnishes  a  natural  protection  to  them.  It  natur- 
ally follows,  though,  that  any  variety  which  forms  a  solid  head 
rapidly,  if  given  half  a  chance,  will  have  the  advantage  over  slow 
heading  varieties. 
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There  is  also  a  fjeneral  opinion  that  plant  lice  only  thrive  in 
dry  seasons.  It  is  known  that  some  root-infesting  plant  lice  can- 
not live  except  in  boggy,  wet  land.  After  a  heavy  shower  the- 
Cabbage  Aphis  is  not  noticed  on  the  cabbage  as  thick  as  just  pre- 
oeding  the  storm ;  but  in  a  day  or  two  they  can  be  seen  swarm- 
ing over  the  leaves  as  thick  as  ever.  The  rain  simply  washes- 
them  into  the  folds  of  the  leaves  where  they  may  be  found  piled 
up  and  possibly  covered  with  water,  but  perfectly  dry,  as  the 
pulverulent  secretion  on  the  body  protects  them.  This  pulveru- 
lent ashy  secretion  is  not  only  a  protection  but  makes  this  Aphid 
easily  distinguishable  from  any  other  cabbage  louse. 

History.  The  Cabbage  Plant  Louse  was  probably  introduced 
from  Europe  at  an  early  date.  Dr.  Fitch  shows,  by  a  reference  to 
the  Transactions  of  the  New  York  State  Agricultural  Society  for 
1791,  that  it  was  a  known  cabbage  pest  in  this  country  at  that  time. 

Plant  lice  differ  from  most  insects  in  that  all  broods  are  not 
produced  from  eggs.  In  general,  the  first  brood  of  the  season 
hatches  from  egi^s  that  were  deposited  by  the  last  brood  of  the 
preceding  fall.  This  first  brood  is  composed  entirely  of  so  called 
wingless  females.  When  about  eight  days  old  they  commence- 
to  give  birth  to  young  plant  lice.  The  second  brood  is  also  com- 
posed entirely  of  so-called  females.  In  many  cases  the  females^ 
of  the  second  brooi  are  all  winged,  and  they  migrate  from  the 
plant  on  which  the  eggs  were  deposited  to  some  other  plant, 
where  the  third  brood  is  deposited.  Here  two  or  three  broods, 
all  females,  are  produced,  depending  on  the  length  of  the  season. 
Next  follows  a  brood  of  winged  females,  which  migrate  back  to 
the  plant  on  which  the  eggs  were  deposited  the  previous  fall^ 
and  give  birth  to  a  brood  of  true  wingless  females.  The  latter, 
after  attaining  their  growth  and  pairing  with  the  winged  males, 
deposit  the  eggs.  This,  in  brief,  is  the  general  life  cycle  in  North 
Temperate  regions. 

With  the  cabbage  louse  it  is  an  unsettled  question  as  to  how 
and  where  it  [survives  the  winter.  Prof.  Weed*  succeeded  in 
finding  a  few  eggs  and  males,  also  the  egg-laying  females  on  cab- 
bage in  188^,  which  he  described.  This  is  said  to  be  the  first 
description,  but  in  the  Jour.  Royal  Agrl.  Society  of  Eng.  (vol. 


'  losect  Life,  vol.  IV,  jMge  289  (1890). 
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V,  p.  54),  will  be  found  a  description  of  the  male  of  Aphis 
brassicae  by  Curtis.  A  number  of  writers  on  entomology  are 
quite  positive  that  it  must  deposit  eggs  to  survive  the  winter. 
In  the  collection  of  Aphididae  at  the  Iowa  Experiment  Station 
there  is  a  specimen  of  a  male  cabbage  Aphis  collected  in  August. 
This  much  is  certain,  that  this  Aphid  survives  the  winter  on  cab- 
bage stored  in  cellars  and  pits,  also  that  the  cabbage  stored  in 
pits  for  seed  purposes  furnishes  the  supply  of  Aphidsfor  infesting 
the  seed-stalks  in  early  spring.  Prof.  Webster*  has  found  them 
in  February  on  cabbage  in  the  field  in  Texas.  It  is  also  a  fact 
worth  considering  that  the  Cabbage  Aphis  has  winged  females  in 
all  broods  observed  throughout  the  summer. 

In  conclusion,  this  Aphid  apparently  has  been  a  pest  on  cab- 
bage in  a  wild  state,  where  it  probably  followed  the  general  rule, 
but  owing  to  its  hardy  nature  and  the  fostering  care  of  man  in 
developing  the  cabbage  it  has  lost  the  habit  of  producing:  tm^ 
females  and  males  at  any  fixed  period.  In  fact  the  latter  only 
occur  often  enough  to  maintain  the  vitality  of  the  stock. 

The  main  thing  of  interest  to  the  gardener  is  how  to  get  rid  of 
the  broods  tnat  survive  the  winter.  With  this  idea  in  view  the 
following  tests  were  made  the  past  fall.  ^.  ^ 

Bemedies.     First —  Bisulphide  of  Carbon. 

September  21,  6:00  p.  m.  Placed  a  head  of  cabbage  badly 
infested  with  cabbage  Aphis  under  a  bucket  in  laboratory.  Put 
about  two  fluid  drachms  (two  small  teaspoonfuls)  of  bisulphide  of 
carbon  in  a  saucer  and  placed  it  under  the  bucket.  This  was 
equivalent  to  about  4^  fl.  dr.  of  bisulphide  to  one  cubic  foot  of  air. 

September  22,  8:00  i.  m.    All  insects  dead.    Plant  injured. 

October  3.  Put  60  cabbage  heads,  that  were  filthy  with 
plant  lice,  in  a  pit  14  feet  long,  13  inches  wide  and  20  inches 
deep.  Two  plates  were  set  on  the  cabbage  about  seven  feet 
apart.  Put  24  fl.  dr.  of  bisulphide  in  each  plate,  covered  the  pit 
with  two  boards  and  buried  six  inches  deep  with  earth.  This 
was  equivalent  to  two  fl.  dr.  of  bisulphide  of  carbon  to  every 
cubic  foot  of  space  occupied  by  air  and  cabbage  plants. 

October  6.  Took  cabbage  out  of  pit.  Not  a  living  insect 
could  be  found.     None  of  the  heads  appeared  to  be  injured. 


*  BttU  No.  51,  Ohio.  AsrI.  Exp.  SU ,  p.  109. 
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riiroiigh  a  misunderstanding  these  cabbage  plants  were  not 
iiransplanted,  as  was  intended,  to  test  whether  the  vitality  of  the 
plant  was  injured  by  the  bisulphide  fumes.  It  is  recommended 
bliougb^  that  all  seedsmen  who  raise  cabbage  seed,  open  the  pits 
BL  few  days  before  time  to  set  the  cabbage  in  the  field,  place 
shallow  dishes  in  the  pit,  using  one  for  every  10  cubic  feet  of 
space,  and  in  each  dish  put  not  more  than  one  teaspoonful  of  carbon 
bisulphide  for  each  cubic  foot  of  space.  Close  the  pit  and  leave 
closed  two  or  three  days.  Care  must  be  taken  not  to  spill  any  of 
the  liquid  on  the  plants  as  it  will  injure  them.  Care  should  also 
be  taken  not  to  use  this  liquid  around  a  fire  or  flame  of  any  kind 
as  the  fumes  are  liable  to  catch  fire  and  cause  an  explosion.  Also 
remember  that  the  fumes  in  close  quarters  are  death  to  all  animal 
life. 

A  series  of  tests  of  the  fumes  of  this  liquid  on  lettuce  were 
made  in  tbe  laboratory  in  a  tight  glass  chamber.  One  fl.  dr.  to 
every  1^  cubic  feet  of  air  space  killed  the  Cabbage  Moth  cater- 
pillar and  plant  lice.  Temperature  of  the  room  approximately 
65  degrees.  Lettuce  injured.  The  least  quantity  used  was  one- 
quarter  fl.  dr.  to  every  1^^  cubic  feet  of  space,  or  approximately 
one  fl.  dr.  to  every  four  cubic  feet  of  space.  This,  at  a  temper- 
ature of  5*>  degrees  after  three  hours'  time,  killed  part  of  the 
Cabbage  Moth  caterpillars,  a  few  revised  afterward ;  it  did  not 
injure  the  plants.  For  plants  as  tender  as  lettuce  only  one  fluid 
drachm  should  be  used  for  every  three  cubic  feet  of  space. 

Second  —  Other  Bemiedies.  ^'early  as  many  remedies  have 
been  recommended  for  this  pest  as  for  the  European  cabbage 
worm.  It  should  be  remembered  that  plant  lice  are  only  killed 
by  insecticides  which  smother  or  kill  by  contact.  None  of  the 
poisons  will  kill  them.  The  best  remedy  for  outdoor  purposes  is 
kerosene  emulsion  diluted  with  10  parts  water.  It  should  be 
applied  to  the  lower  as  well  as  the  upper  sides  of  the  leaves,  and, 
if  possible,  while  the  cabbage  are  small.  A  number  of  tests  of 
Pyrethrum,  Persian  Insect  Powder  and  tobacco  dust  were  made 
in  the  laboratory.  Of  these  tobacco  was  found  to  be  the  most 
active  killing  agent.  Pyrethrum  and  Persian  Insect  Powder  are 
considered  good,  but  are  liable  to  be  adulterated  and  to  lose  their 
strength. 
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Food  Plants.  At  the  Queen's  County  Fair,  last  Septembs, 
the  following  plants  on  exhibit  were  infested  with  the  Cabbage 
Aphis :  Kohl  rabi,  kale,  Brussels  sprouts,  broccoli,  cauliflowa 
and  cabbage.  In  addition  to  these  in  the  field,  it  was  noticed  ot 
mustard,  rutabagas  and  radish.  Prof.  Ashmead*  gives  fieU 
cress  {Isatis  tintoria\  Shepherd's  purse  {Capsella  bursa  jxistoru 
and  charlock  {Brassica  arvenns). 

Enemies.  Seven  different  species  of  parasites  have  been  reared 
from  the  Cabbage  Aphis  in  this  country  and  Europe.  Th^ 
parasites  are  very  small  wasp-like  insects.  The  females  are  aC 
armed  with  a  lance-like  ovipositor  with  which  'they  pierce  lie 
skin  of  the  aphid  to  deposit  their  egg.  After  the  little  larva  ha* 
attained  its  growth  it  usually  changes  to  a  pupa  within  the  aphid 
In  a  few  cases  they  issue  and  spin  a  cocoon  under  the  dead  bodj 
of  the  louse.  Parasitized  aphids  can  always  be  distingxiished  bv 
the  brown  paper-like  appearance  of  their  bodies  when  dead. 

Aside  from  the  parasites  the  following  insects  prey  upon  plad 
lice :  Tree  crickets,  Lace-wing  flies  and  several  species  of  dipters 
(flies)  in  the  larval  stage,  also  "  Lady  Birds  "  in  the  adult  and  iarril 
form. 

References  to  Othbb  Liiebatueb. 

Koch :  Die  PflanzenlaBuse,  pp.  149-150  (1857). 
Curtis :  Farm  Insects,  p.  69  (1870). 

Kaltenbach:  Monographic  der  Familien  der  Pflanzenlaeose. 
pp.  106-107  (1872). 
Buckton  :  Monograph  of  British  Aphides,  pp.  33-35  (1879). 
Weed :  Insect  Life,  vol.  Ill,  p.  289  (1890). 

THE  GREEN  FLY  {RhopalodphuWi  dicmthi  Sohrauk). 
(Ord.  Hemipteba  :  Sub.  Ord.  Homoetbba  :  Fam.  Apbid£.) 
This  aphid  is  the  universal  "Green  Fly"  of  gardeners.  It 
occurs  throughout  the  fall  on  the  underside  of  the  outer  leav^  of 
cabbage  and  on  turnips.  It  very  rarely  increases  in  such  numbers 
as  to  cause  serious  injury  to  cabbage,  but  entire  turnip  fields  are 
sometimes  ruined  by  it.  Curtisf  calls  it  the  "Turnip-leaf  Plant- 
louse,"  and  describes  it  as  Aphis  rapes.    Ue  also  states  that  ic 

n7.  8.  Dept.  Agriooltaral  Div.  of  Ent.,  BolL  No.  14. 1887,  p.  18. 
t  Wrm  iDBeoti,  by  John  Cortif,  F.  L.  8.,  etc,  1870,  p.  M. 
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L842^etween'500  and  600  acres  of  turnips  were  destroyed  in  two 
ocalities  in  England  by  this  aphid.  Prof.  Davis*  describes  it  as 
i  "  Celery  Aphis,"  and  reports  it  as  occurring  on  celery  in  Michi- 
gan. It  is  known  to  occur  on  a  large  number  of  different  garden 
plants  and  weeds ;  also  to  injure  most  kinds  of  greenhouse  plants 
Lf  not  kept  in  check.    Buckton  gives  over  60  food  plants  for  it. 

Th6  winged  females  were  very  numerous  in  this  locality 
(Jamaica,  N.  Y.)  during  the  month  of  October.  They  were 
especially  noticed  because  of  flying  into  houses  and  greenhouses. 
Lettuce  transplanted  from  cold  frames  and  beds  were  smoked  to 
give  it  a  start  ahead  of  the  plant  lice  which  were  already  upon  it. 

This  louse  is  easily  distinguished  from  the  cabbage  louse,  from 
the  fact  that  its  body  is  not  covered  with  a  pulverulent  secretion 
and  it  is  of  a  livid  green  color.  The  antennae  are  nearly  as  long  as 
the  body,  and  black.  The  cornicles  or  nectaries  reach  to  the  end 
of  the  body  and  are  also  black. 

Like  the  cabbage  louse  it  has  no  fixed  habits  of  producing 
winged  females  and  migrating.  Probably  it  survives  the  winter 
principally  on  greenhouse  plants,  for  Kaltenbachf  says,  "  On  pot 
plants  the  mother  (viviparous  female)  produces  living  young 
throughout  the  whole  year.'*  ("Aus  Topfpflanzen  bringen  die 
Mutter  das  ganze  Jahr  hindurch  lebende  Jungen.") 

The  finding  of  a  few  egg-laying  females  on  cabbage  late  in 
November  here  on  Long  Island  would  indicate  though  that  eggs 
are  sometimes  deposited. 

Bemedies.  Probably  no  better  remedies  can  be  suggested  than 
those  already  weU  known  to  florists,  namely,  tobacco  dust  and 
tobacco  fumes.  In  the  field  it  should  be  treated  the  same  as  the 
cabbage  louse,  especially  when  occurring  on  celery. 

Enemies.  This  aphid  apparently  is  not  infested  with  parasites 
to  such  an  extent  as  the  cabbage  aphis,  in  fact,  no  parasitized 
specimens  of  this  aphid  were  found  on  cabbage  the  past  season. 
However,  they  are  affected  by  a  fungous  disease  {Empvsa  aphidis). 
The  latter  part  of  November  nearly  two-thirds  of  all  the  colonies 
on  cabbage  were  merely  yellowish  brown  masses  stuck  to  the 
leaves  by  the  threads  of  the  fungus.  This  disease  was  also  ob- 
served on  the  same  aphid  on  lettuce  in  greenhouses. 

*  BoU.  No.  109.  Agr*l  Ezp.  Sta.,  Mich.,  189B,  p.  90. 

t  Monogn^liJe  der  F«mlUm  d«r  Pflansenlmifle  p.  49, 1878. 
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Complete  descriptions  may  be  found  in  the  following  works 

Aphis  dianthij  Sohb.  :  Die  Pflanzenlaeuse,  C.  L.  Koch,  pp. 
42-44  <1857). 

Aphis  rapae^  Cuetis  :  Farm  Insects,  John  Curtis,  F.  L.  S.,  etc 
p.  68  (1870). 

Rhopalosiphum  dianthi  Sohb.  :  Monographic  der  Families 
der  Pflanzenlaeuse,  J.  H.  Kaltenbach,  pp.  42-44  (1872). 

Rhopalosiphum  dianthi  Scur.  :  Monograph,  British  Aphids, 
Geo.  B.  Buokton,  pp.  16-21  (187i^). 

Rhopalosiphum  dianthi  Schr.  :  Aphididae  Minn.  Oestlimd 
(1880). 

ONION  THRIPS. 

Thrips  alii  (Gillette),  Beaoh.  j 

(Ord.  Physopoda;  Subord.  Tebebrantia;  Fam.  Stenoptkmre 

This  insect,  though  known  as  "  Onion  Thrips,"  because  fiK 
described  from  onion,  might  properly  be  called  "  Cabbage  Thrips." 

At  a  preliminary  meeting  of  the  prominent  farmers  of  Ijoii 
Island,  July  21st,  when  the  work  of  the  sub-station  was  com- 
menced, Mr.  J.  W.  Cain  mentioned  that  a  rust  was  injuring  m 
cabbage.  Opportunity  to  examine  this  "rust'^  was  found  tt* 
same  day.  It  proved  not  to  be  a  rust  but  the  work  of  a  specie 
of  thrips.  Specimens  of  this  were  submitted  to  Miss  Alice  i 
Beach,  of  the  Iowa  Agricultural  College,  who  pronounced  thes 
Thrips  alii.  Later  in  the  season  specimens  of  Thrips  alii  wer? 
found  on  onions  here  and  compared  with  fresh  specimens  froi: 
cabbage  proving  them  to  be  identical. 

Their  injury  is  confined  principally  to  the  outer  leaves  of  the 
cabbage.  In  ordinary  seasons  they  will  probably  cause  oe 
marked  damage,  though  the  past  fall  their  injury  was  suffidei: 
to  cause  the  outer  leaves  of  the  second  crop  of  cabbage  to  die 
Onions  is  the  crop  that  they  injure  principally,  especially  c 
sections  where  the  crop  is  not  harvested  till  October.  In  secUous 
like  Long  Island,  where  the  crop  is  started  in  the  fall  aK 
harvested  earlier  in  the  season,  probably  they  will  not  be  a  ser- 
ous pest,  though  the  past  fall  some  fields  of  young  plants  showec 
the  "  white  blight,"  which  is  caused  by  this  insect  eating  the 
green  portion  of  the  leaves.  In  fact  they  apparently  left  the 
cabbage  the  latter  part  of  September  and  went  to    onion  fieMs 
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Prof.  Gillette*  reports  this-pest  as  doing  serious  harm  to  onions 
in  Colorado  during  July  and  August  for  the  past  two  seasons. 
It  was  very  destructive  to  onions  in  the  eastern  portion  of  Iowa 
during  July  of  the  present  year. 

Dr.  Lintnerf  mentions  a  thrips  on  cabbage  in  his  ninth  report 
and  considers  it  a  new  species. 

Prof.  Smith:):  mentions  a  thrip  very  injurious  to  onions  during 
the  fall  of  1890.  Probably  in  both  these  cases  these  were  Thrips 
alii. 

Dr.  Packard  in  his  Second  Annual  Report  on  the  Injurious  and 
Beneficial  Insects  of  Massachusetts  describes  a  thrips  injuring 
onions  but  he  considers  it  to  be  the  "  wheat  thrips  "  {Limothripa 
tritici).  He  estimated  that  at  least  $10,000  worth  of  onions  in 
Essex  county  alone  were  destroyed  by  this  pest.  This  does  not 
appear  to  be  identical  with  Thrips  aliiy  but  was  probably  what 
is  now  known  as  Thrips  striatus.  Prof.  Gillette  in  bulletin 
referred  to  above  treats  of  the  "onion  thrips  "  as  Thrips  striatus  i 
but  mistrusting  it  might  be  a  different  species  suggests  the  name 
of  Limothrips  alii.  Miss  Beach  of  the  Iowa  Agricultural  College 
has  since  redescribed  it  and  placed  it  in  the  genus  Thrips^  call- 
ing it  Thrips  alii. 

Description.  It  can  be  distinguished  as  follows :  The  wing- 
less forms  are  light  yellow  in  color  and  about  ^  of  an  inch  long. 
The  winged  specimens  are  more  of  an  ash  color.  They  run 
rapidly  over  the  surfaces  of  the  leaf  and  throw  up  the  tips  of  the 
abdomen  in  a  threatning  manner;  this  though  is  apparently  done 
to  aid  in  spreading  the  wings.  The  wings  are  four  in  number 
and  when  spread  for  flight  as  shown  in  Fig.  a,  PI.  II,  they  are 
seen  to  be  fringed  with  hairs.  ( In  the  figure  portions  of  the  body 
are  shaded  too  much. )  The  antennae  are  seven  jointed.  The 
*  eyes  are  quite  large  and  dark  colored.  The  main  characters  for 
distinguishing  this  from  other  species  of  thrips  must  be  made  out 
with  the  microscope.  The  number  of  antennal  joints,  the  arrange- 
ment and  number  of  spines  on  the  wings  and  abdomen  are  the 
main  specific  characters. 

*  Ban  No.  94,  Colo.  A«rL  Exp.  Sta.,  p.  18. 

t  Ninth  Report  on  Injurious  and  Other  Insects  of  N.  T  ,  1892,  p.  145. 

t  Bep^rt  Ent.  Dept.  N  J.,  Agrt.  Coll.  Bzp.  Sta.  for  1808,  p.  441. 


Digitized  by 


Google 


760  Bepobt  of  the  Entomologist  of  the 

J^History.  ^The  eggs  are  deposited  within  the  tissaeof  the  plants 
on  which  the'^adult  thrips  feed. 

Both  males'and  females  are  wingless  in  the  larval  stages.  The 
males  always  remain  wingless.  The  females  have  four  membraa- 
ous  wings' when  full  grown. 

Food  Plants:  It  is  known  to  feed  on  Eale,  Cauliflower  and 
Sweet  Clover (Melilotus  alba)  as  well  as  on  Cabbage  and  Onions. 

Bemedies:  The  only  remedy  for  them  tried  on  cabbage  was 
kerosene  emulsion  one  part  stock  solution  to  ten  parts  water. 
This  did  not  give  as  satisfactory  results  as  desired  because  of  the 
•difficulty  of  getting  the  emulsion  on  all  parts  of  the  cabbage  leaves. 

A  better  plan  would  be  to  thoroughly  spray  the  onions  with 
kerosene  emulsion,  and  not  attempt  to  spray  the  cabbage,  as  the 
damage  to  them  is  small.  This  pest  can  not  be  killed  with  poisons 
to  an  advantage.  Dr.  Lintner  recommends  the  use  of  Pyrethrom 
on  cabbage. 

Enemies.  No  parasites  have  been  obtained  from  the  onion 
thrips,  and  it  has  but  few  enemies  that  feed  upon  it.  Indications 
of  a  fungous  disease  were  found  near  Queens,  N.  T.,  but  the 
material  was  not  preserved  in  condition  that  would  permit  its 
oharacter  to  be  positively  determined. 

THE  HARLEQUIN  CABBAGE  BUG. 

Murgantia  Ilistrionica^  Hahn. 

(Ord.  HEMiPfEBA;  Subord.  Heteroptera;  Fam.  Pentatomidse.) 

This  insect,  although  a  Southern  cabbage  pest,  is  mentioned 
because  Dr.  Lintner  predicted  as  early  as  1882  that  it  would 
migrate  to  the  north  and  become  a  cabbage  pest  in  New  York 
State,  at  least  in  the  southern  tier  of  counties.  On  September 
25  several  adult  and  larval  forms  were  found  feeding  on  rad-  • 
ishes  near  Jamaica,  N.  T.  Mr.  Lowe  reported  seeing  it  previous 
to  this  date  near  Kew  Lots  Road,  Long  Island.  It  injures  cab- 
bage by  puncturing  the  leaves  similar  to  the  way  in  which  the 
^'  Squash-Bug"  injurea  the  squash  vine. 

The  adult  bug  is  about  three-eighths  of  an  inch  long  and  nearly 
one-fourth  of  an  inch  wide.  The  head  is  black,  wiih  two  small 
yellowish-white  lines  between  the  eyes.    The -thorax  is  orange 
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<5olored,  with  a  black  irregular  ring,  which  in  some  specimens 
incloses,  and  in  others  only  partially  incloses,  an  orange  spot. 
The  scutel,  which  is  triangular,  is  black,  with  two  yellowish- 
white  spots  at  the  basal  angles  and  an  orange  cross  in  the  center. 
The  coriaceous  or  thickened  portions  of  the  wings  are  orange- 
Ted,  with  two  oblique  bars  or  double  black  spots  on  each ;  the 
tips  are  black. 

The  immature  forms  of  the  bug  are  marked  similar  to  the  adult, 
but  have  no  wings. 

As  the  principal  remedy  that  has  been  recommended  is  hand- 
picking,  it  will  be  best  for  the  Long  Island  farmer  to  make  an 
-effort  to  destroy  them  before  they  get  a  foothold. 

THE  ZEBRA  CATERPILLAR. 

{Mamestra  pictay  Habris.) 

(Order,  Lbpidopteba  :  Fam.  Nootuid^.) 

Though  rarely  occurring  in  injurious  numbers  this  pest  some 
times  attacks  late  cabbage  and  rutabagas.  None  were  observed 
-on  cabbage  and  but  few  on  rutabagas  in  any  locality  on  Long 
Island  the  past  fall. 

It  is  easily  distinguished  by  its  velvety  black  color,  tawny  red 
head  and  legs,  and  two  yellow  lines  along  each  side  of  the  body, 
between  which  are  many  irregular  white  zebra  like  lines.  When 
full  grown  it  is  two  inches  long.  It  is  three  brooded  and  passes 
the  winter  in  the  pupa  state.  It  feeds  indiscriminately  on  quite 
a  number  of  plants. 

THE  CABBAGE  PIONEA. 

{Pionea  rimosalU^  Guen.) 

Although  this  pest  was  not  noticed  on  Long  Island  the  past 
season  attention  is  called  to  it  from  the  fact  that  it  is  a  severe 
pest  at  times  in  localities  where  cabbage  is  raised.  It  is  espe- 
cially injurious  because  of  its  habit  of  boring  into  the  heads. 
It  is  a  small  purplish  brown  caterpillar  about  one-half  inch  long, 
transversely  banded  with  two  or  three  white  lines  to  each  segment* 
It  pupates  at  the  surface  of  the  ground  in  a  light  oval  cocoon. 
96 
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THE  SOUTHERN  CABBAGE  BUTTERFLY, 
{Pieris  protidice,  Bd.) 

This  is  the  native  cabbage  butterfly.  Its  habits  are  similar  to 
the  imported  cabbage  butterfly.  The  butterflies  have  more  blad: 
marks  on  the  wings  than  the  imported  species.  No  specimens  of 
this  pest  were  noted  the  past  fall  on  Long  Island.  The  three 
lastnamed  insects  should  be  treated  with  the  same  remedies  as 
the  imported  cabbage  butterfly. 

II.  NOTES  ON  THE  STALK  BORER. 
{Oortyna  nitda^  Gueneb.) 

DuriDg  the  fall  numerous  complaints  were  received  with  regard 
to  the  injury  caused  to  corn  by  the  "  Stalk  Borer. "  As  it  is  its 
nature  to  bore  into  the  stalk  it  is  a  difficult  matter  to  apply  effi- 
cient remedies.    It  hibernates  in  the  moth  stage. 

One  field  of  corn  was  observed  which  had  .the  first  three  or 
four  rows  riddled  by  this  pest.  These  rows  were  alongside  a 
fence  that  has  been  allowed  to  grow  up  to  weeds  and  underbrush. 
Burning  such  neglected  corners  where  possible,  late  in  the  fall, 
or  early  in  the  spring  would  destroy  quite  a  number  of  adult 
insects  which  seek  such  places  to  pass  the  winter. 

IIL  INSECTICIDES.- 

Throughout  this  report  reference  is  made  to  the  use  of  differ- 
ent remedies  without  giving  in  all  cases  explicit  formulae  for 
making  the  same.  For  convenience  the  formulae  of  the  principal 
insecticides  are  grouped  together.  It  should  be  remembered  that 
these  insecticides  are  not  controlled  by  letters  patent.  Patent 
insecticides  are  fast  reaching  the  level  of  patent  medicine.  Each 
is  warranted  to  kill  all  insects  and  plant  diseases.  A  few  contain 
the  principal  ingredients  of  the  unpatented  insecticides  in  small 
quantities. 

Insecticides  are  of  two  kinds  or  classes  —  first,  those  which  kill 
by  poisoning,  and  second,  those  which  kill  by  contact,  killing 
either  by  irritation  or  by  smothering.    It  is  necessary  that  the 
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insects  eat  the  poisons  before  they  can  be  injured  by  them,  hence 
the  first  class  of  insecticides  can  not  be  used  for  all  insects.  The 
second  class  may  be  used  on  all  insects  but  is  far  from  practical 
in  many  cases. 

The  unpatented  remedies  of  the  first  class  are :  "  Paris  green," 
Arsenite  of  copper,  "  London  purple,"  Arsenite  of  lune, 
and  ."Gypsine"  or  Arsenate  of  lead.  These  are  sometimes 
spoken  of  as  the  "  Arsenites."  They  can  be  used  in  dry  powder 
form  or  with  water.  When  used  in  powder  form  they  should 
be  mixed  with  flour,  road-dust,  or  land  plaster,  at  the  rate  of  one 
part  of  the  poison  to  15  or  20  parts  of  "flour  or  plaster. 

Formula  for  water  mixtures. 

Paris  green  or  London  purple 1  pound. 

Lime  unslaked 16  pounds. 

Water  (to  make) 160  gallons. 

Slack  the  lime  and  add  to  the  Paris  green  with  sufficient  water 
to  make  160  gallons. 

Formula  for  Oypsine. 

Lead  acetate  (sugar  of  lead) 11  ounces. 

Arsenate  of  soda 4  ounces. 

Water  160  gallons. 

For  cabbage  insects  it  is  best  to  use  the  arsenites  in  water. 
Milk  of  lime  should  be  made  from  water-slaked  lime.  The  lime 
not  only  prevents  any  injury  to  the  foliage  by  the  arsenite,  but 
also  aids  in  making  the  poison  adhere  to  it. 

"  Gy psine  "  is  one  of  the  remedies  used  by  Gypsy  Moth  Com- 
mission of  Massachusetts.  It  needs  to  be  tested  more  thoroughly 
before  being  recommended  for  general  use.  Its  principal  advan- 
tage lies  in  the  fact  that  it  does  not  injure  the  foliage. 
r'  Paris  green  ought  to  be  purchased  at  25  to  35  cents  per  pound, 
depending  on  the  quantities  purchased.  London  purple  should 
not  cost  over  10  to  12  cents  per  pound.  For  making  "  Gypsine" 
sugar  of  lead  can  be  purchased  at  14  to  18  cents  per  pound,  and 
arsenate  of  soda  at  8  to  10  cents  per  pound. 

The  principal  insecticides  of  the  second  class  are  kerosene 
washes,  resin  wash,  bisulphide  of  carbon,  tobacco  and  hot  water 
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Kerosene  washes  are  of  two  sorts,  and  the  formulaB  are  usually 
given  for  stock  solutions.    These  are,  first: 

Kerosene  and  Soap  Emulsion. 

Kerosene 2  gallons. 

Soap i  pound. 

Water  (soft) 1  gallon. 

The  soap  should  first  be  dissolved  in  the  water  by  boiling. 
Eemove  from  stove  and  while  hot  add  the  kerosene.  The  mix- 
ture should  be  violently  agitated,  either  by  churning  or  by  being 
pumped  back  into  itself.  This  should  be  continued  for  5  or  10 
minutes,  or  until  the  mixture  has  the  consistency  of  cream. 
Where  rain-water  can  not  be  had,  a  little  lye  or  more  soap  should 
be  used  to  "  break  "  the  water.    Second : 

Emulsion  of  Kerosene  and  Sour  Milk 

Kerosene 2  gallons. 

Milk 1  gallon. 

This  simply  requires  churning  without  heat.  Sweet  milk  may 
be  used  by  adding  a  liitle  vinegar.  The  second  emulsion  will 
not  keep  as  long  as  the  first. 

These  stock  solutions  should  be  diluted  with  10  to  20  parts 
water  when  used,  depending  on  the  susceptibility  of  the  foliage 
to  injury  from  the  emulsion  and  the  kind  of  insects  to  be  treated. 
The  soap  emulsion  becomes  hard  by  standing,  and  should  be  dis- 
solved in  a  little  hot  water  when  wanted  for  use.  Care  should 
always  be  used  not  to  have  free  oil  in  any  of  the  emulsions. 

Resin  wash. 
Eesin 20  pounds. 

Caustic  soda 6  pounds. 

Fish  oil 2i  pints. 

Water  to  make 100  gallons. 

The  resin  and  caustic  soda  should  be  finely  broken  up  to  help 
in  dissolving  them.  They  should  be  put  in  an  iron  kettle  with 
the  fish  oil  and  water  enough  added  to  cover  the  whole.  The 
boiling  should  be  continued  from  one  to  two  hours  or  until  the 
compound  will  mix  with  water  without  forming  yellowish  flakes. 
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Bisulphide  of  carbon  has  been  partially  described  in  article  on 
cabbage  aphis.  It  is  a  colorless  liquid  with  an  offensive  smell. 
It  is  heavier  than  water  and  the  fumes  are  heavier  than  air.  If 
applied  directly  to  plants  it  evaporates  so  rapidly  that  it  may 
freeze  them.  Bisulphide  of  carbon  can  be  purchased  at  eight 
cents  per  pound  in  barrel  quantities  or  at  10  cents  per  pound  in 
50  pound  cans. 

Tobacco  may  be  used  as  a  powder,  as  a  liquid  or  in  the  form  of 
fumes.  As  previously  stated  it  is  a  more  active  insecticide  than 
most  of  the  "  insect  powders'." 

Hot  water  is  a  useful  insecticide,  on  a  small  scale,  when  it  can 
be  applied  directly  to  the  insects. 

Omitting  a  few  special  cases  insects  which  feed  on  plants  may 
be  divided  into  two  groups,  based  upon  their  method  of  feeding, 
viz.,  biting  or  gnawing  insects  and  sucking  or  pumping  insects. 
For  the  first  group,  or  biting  insects,  only  the  first  class  of 
remedies  are  practical.  For  the  second  group  or  suctorial  insects 
only  the  second  class  of  insecticides  can  be  used. 

For  a  more  complete  description  of  insecticides,  their  prepara- 
tion and  use,  farmers  will  find  "  The  Farmer's  Bulletin,"  No.  19, 
issued  by  the  United  States  Department  of  Agriculture,  a  very 
practical  work. 
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Fig.  1.^  Photomicrograph  of  the  egg  of  Pieris  rajpm^  showing 
the  larva  in  the  act  of  gnawing  out.  Magnified,  about  45 
diameters. 

Fig.  1.  Same  as  Fig.  1*,  after  hatching.  Magnified  approximately, 
30  diameters. 

Fig.  2.  Portion  of  cabbage  leaf  showing  larva  of  Pieris  ra^pcs 
covered  with  cocoons  of  a  parasite  {Apantales  glomerahis). 
Natural  size.    Diagrammatic. 

Fig.  3.  Photomicrograph  of  the  egg  of  Plusia  Irasdcas.  Mao^ni- 
fied  approximately,  20  diameters. 

Fig.  4.  Female  of  Plvsia  Irassicce,    Natural  size. 

Fig.  4^  Male  of  Plicsia  hrassicce.    Natural  size. 

Fig.  5.  Two  sizes  of  larva  of  Plusia  brassicm  on  portion  of  cab- 
bage leaf.    Natural  size. 

Fig.  6.  Porticyi  of  cabbage  leaf  showing  larva  of  PluteUa  cruci- 
fevaram  feeding.     Slightly  magnified. 

Fig.  G*.  Cocoon  of  PluteUa  cruciferarum. 

Figures  1,  IS  3,  4,  4^  5,  6  and  6^  were  photographed  from  nature 
by  Mr.  L.  V.  Hallock,  of  Queeus,  N.  Y.,  from  material  furnished 
bv  the  writer. 
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Tig.  a.  Thrips  alii.  Magnified,  about  45  diameters ;  drawn  from 
specimen  mounted  in  balsam  and  slightly  pressed  out.  The 
antennae  are  a  trifle  too  long  and  in  life  the  last  tarsal  joint 
is  more  bladder  shaped..  Slightly  diagrammatic.  The  line 
at  a^  represents  the  natural  size  of  the  specimen. 

Fig.  7.  Photograph  of  cabbage  leaf  show  ng  work  of  Thrips  alii. 
Slightly  magnified. 
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